23 JUH Z005 

(i2)4#i*ta A ic£-3 i^x^P $ +tfc@Sgtt8l 



BEST AVAILABLE COPY 



(43) S^BBB 
2004 ^4 R 8 B (08.04.2004) 




PCT 



(io) mm^mm^ 
WO 2004/029018 Al 



(51) @BS*#it#g 7 : C07C 233/47, 323/52, C07D 

207/404, C07K 14/53, C12N 9/00, A61K 38/00, 38/27, 
38/28, 38/43, 38/48, 39/395, 47/48, A61P 43/00 



(2D mvstmmm^i 

(22) SfgfcbfilB: 

(25) si&ttiigBroSii: 

(26) @[S4*§8<©mg: 



PCT/JP2003/011214 
2003 $9^2Q (02.09.2003) 



(30) *: 

*#lffi2002-281364 2002 *P9 E 26 H (26.09.2002) JP 



(71) 



(72) 
(75) 



ffl OP A ( # m £ Kt < ± x 0) ti £ B i = o t > r ; : 

H»Xgi*|tSC#tt (KYOWA HAKKO KOGYO CO., 
LTD.) [JP/JP]; T 100-8185 SSfB ^ttfflE *#H]-- 

<7 BBS (TECNO NETWORK SHIKOKU CO., LTD.) 
[JP/JP]; =f 760-0033 SJUSi Stem AODrt 2f 5§ 

Kagawa (JP). 

f6IB#/aBiX (*@lCOLXT<D^-): 
(NEMOTOJiisao) [JP/JP]; T 770-8505 gfil g 

aa> ffiHri-78 tga^^^n^p&s 

ft Tokushima (JP). ilit% g£ (YAMASAKLMotoo) 
[JP/JP]; =f 100-8185 KSCai TttfflB **lr-TB 
6 # 1 # tSSttKBX3H*5££« Tokyo (JP). 

^5? S&fr (SUZAWA.Toshiyuki) [JP/JP]; t 100-8185 
SfU TttfflB*fDl-Ta6f 1 ffifOSP 



X3H*3t#*t Tokyo (JP). UJP (YAM- 

AGUCHI,Hiroyukl) [JP/JP]; t 100-8185 KSCfS =f ft 
EE *#HT-TB 6 # 1 # ta»SafX^tta#6tt 

ft Tokyo (JP). 

(74) ttlA: /hSSS 1¥ , rt(OGURI,Shohei et al.); T 107- 
6028 SUSHI ftB *S-T1 1 2§32§7-?i 

eju 2 8 m matttifrmmm Tokyo (jp). 

(81) (Srt): AB, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SB, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) fifcm (J£«): ARIPO (GH, GM, KE, LS, MW, MZ 
SD, SL, SZ TZ, UG, ZM, ZW), i — 7 i'T*#lt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 
(AT, BE, BG, CH, CY, CZ DE, DK, EE ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI t#lt (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

am* *t>xs — hj 



^= (54) TMe: GLYCEROL DERIVATIVE 

^1 (54) 16 ?g-feQ-JUgf3*t* 



< 

00 



o 



R— X- 




OR 1 
OR 1 



(1) 



n 




OR 1 
OR 1 



(2) 



(57) Abstract: A compound represented by the follow- 
ing formula (1): (1) wherein R represents a residue hav- 
ing either a reactive group or a group capable of chang- 
ing into a reactive group; n is an integer of 3 or larger, 
X represents a residue capable of having n groups of the 
formula (2) and the six or more TVs are the same or dif- 
ferent and each represents hydrogen or a group capable of 
changing into hydrogen. The compound can chemically 
modify physiologically active polypeptides, derivatives 
thereof, or low-molecular compounds, while maintain- 
ing the physiological activity thereof. The compound is 
useful for improving the stability or water solubility of 
low-molecular compounds. 
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]) =i—/UWM<Dm&m&&tlX^Z> [T-fA • ^sof • V (Tim J. Ahern), 
— # • V— ■ -?l/=-l/-? (Mark C. Manning) ^p, r Z7 7 — T^a. — ^ -f # 

a.— T4$>J>VX • f B, ^V • tf# • x-S^r^^X • • 7^77^3 

V • TV K • * h7f^X • 7^-— • T'nr^ - ^.^ t'^if— -Va V 
(Pharmaceutical Biotechnology Volume 3, Stability of Protein 
Pharmaceuticals, Part B, In Vivo Pathways of Degradation and Strategies 
for Protein Stabilization) J , QfcS) , A • **-fV yflsjf (Plenum 

Publishing Co.), 1992 ^11 J!, p. 235-263] „ £mtS&-tfV V&tfV T 

^t^w^s^ wmm, 1998 ^, j& 38 m, p.208] , 

— Va^X (Biochemical and Biophysical Research Comunications) , 1984 
fgl22#, P. 845] ^tfclfetLTl^o 

*fcW:«Ft(|i^Siftv^ia £n»# y *<t> KOifiL»f «RHH4ttiRiJh-t-a r t tfS£q £>*lt 
V^Stf* Jvu • ^-^ . s*s(j-/r*x hV— (Journal of Biochemstry), 

1988 *Js ^ 263 p. 15064] , ^^^j^ < y KO^SI&ft 

— n-<ar^-i5 *S*p6,tt-CV>S [S?-r~*vl' • • /M^S * h ]) 

— (Journal of Biochemstry), 1997 ^, 272 p. 2312] „ 51^ fa 
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ayfo-^K • V V—X (Journal of Controlled Release), 1998 3s B 53 
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m^tcWbftlbtLT^Z I'U ^^-x (Biopolymers), 1989 28 #, 

p. 1585-1596] 0 a V^f o-A4©fi^ft^ft©Rr»ft0!)fcft|^ ffl 

a-yu4ft>*Jffi$tfCVNS C r df * V-fr - • !> f- - =P (Cancer 
Research)] , 1990 ^, & 50 p. 1693-1700] 0 SK±(OX^kZL x 

*V^ra-;l/X (Macroraolecules) J , 2001 ^, H 34 #, p. 7648-7655; r^y 
• ZfVT'V (Polymer Preprints)! , 2001 ^, $ 42 p. 155-156; 

ttfV^- -yvyy^y (Polymer Preprints)] , 2001 *£, % 42 p. 157- 
158; r^t-t^ • ^"^ • 7^ y * ^ ■ • y fxr^ (Journal of 

American Chemical Society)] , 2001 ^, % 123 p. 2905-2906; r^w_-j- 
A' • ^ • V * V • ^ ^ *>V • y ->r^ 4 (Journal of American Chemical 
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(19) &mmLm^T\*±iz\t*<DWM&^ mm, v-shu^o, 
**** mm, iftfc&£xfi*tib<Dmmm>btezm£Qm&ti£itm as) mm 

(Asparaginase), ?;U? * 1 if (Glutaminase) % T/MM — - £ (Arginase) „ 

VVU^-H (UricaseK * -^-^f-^ ^ A * (Superoxide 

Disumutase) N 7 ? h 7 3; U > (Lactoferrin) s ^fi^fs^^^^ 
(Streptokinase), ■? 1 7*%l/ (Plasmin), 7fy^5*7 5t- £ (Adenosine 
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Deaminase), 4 >-* — uJ ^-i~~ 2 4 (Interleukin-1~24) , -fi^-y^n 
>-a (Interferon- a), ^*-:7ai n V- 0 (Interferon- 0), -Y^*- 
y^n^-y (Interferon- y), ^^ya.n^-a, (Interferon- <o) , -Y 

— y ^uis - T (Interferon - t ) , * v - — mffl.m 

(Granulocyte-Colony Stimulating Factor) , ^ V X vi 7$ ^ =^ i/ 
(Erythropoietin), fll03g*E|g^ (Tumor Necrosis Factor), lfo./h;&if jtoS^- 
Crhrombopoietin) , ^n-y (Klotho) I6f N (Leptin), ftfttlfttt 
^itJiia^ 1~19 (Fibroblast Growth Factor - 1 ~ 19) , ^ y K # <4 > 
(Midkine), (Calcitonin), M^fif (Epidermal Growth 
Factor), ?/U%dt^ (Glucagon), J ^ V ^ (Insulin), ^m^MM 
=f- 1 (Insulin-like Growth Factor — 1) % t^ft^x^y ^/nf^ ^ 1 
(Osteogenic Protein- 1), ffrmj&mmm* (Stem Cell Growth Factor), T ^ 

(Amylin), A'y^D-fK^y (Parathyroid Hormone), 
^^^i&ttteB^H (Plasminogen Activator) , ikW fa faffed 
(Vascular Endothelial Cell Growth Factor) , 

(Transforming Growth Factor), ^*iyi/<yfKI (Glucagon-like 
Peptide), ^^Jfc/k^-^ (Growth Hormone), j- h V ^AflJ^^^^ K|g 
(Natriuretic Peptide), ^^/^v (Plasminogen), T^VJriScc^ 
(Angiopoietin) , T^^^**^^ (Angiostatin) , a: ^ K * * ^ ^ 
(Endostatin) , ^ * ^ (Neocarzinostatin) , ffNfflJMSH^ 

(Hepatocyte Cell Growth Factor), P v^>- (Ricin) , K^-^^^sff 
(Pseudomonas Exotoxin), i?7f]JTii (Diphtheria Toxin) *5<t^tlo<D 

^mm^±^^-tj:hmz^tih(Dmmm^tj:^mj:^m^^mm as) ib 

T^/mmm^ T^smmx^ r^ymnm^ mmx^^xummma 
ftfrhftzmkQM&tizmm as) ~ (20) wttfrimzw&vw&m 

(22) mm (is) ~ (21) <D^-rti^im^mm.(Dit^mm^v^f-^^ 
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(23) ARE (i) ~ (12) *3«ttJ« (14) ~ (17) w>-rinfru3Hz.iBtonfc& 

(24) &mm®Ly$y^^\?t.ta**<z>mmmK mm. in* */u 

o 

ftft&&xfi*frh<Dmmft*>bte&m&*>m&tizffm (23) tea 

(Asparaginase) , ? A>9 (Glutaminase) , T ~ M (Arginase), 

yy#-if (Uricase), * — /n° — ^*df-f-^ Kt^ * A * — if (Superoxide 
Disumutase) , y 9 h 7 at JJ ^ (Lactof errin) , ^hl^^h^^- — 
(Streptokinase). y^^V (Plasmin), T*r / i/ZsfT % 1 — * if (Adenosine 
Deaminase) , >f Vy — n-f dr:/-l~24 (Interleukin— 1~24) , 4^$— ~7 zuKi 
"y—a (Interferon— a ) , 4 1/ ? ~7 Is— $ (Interferon— 0 ) , 4^$ — 
7x0i/ -V (Interferon— y), 'fy^iny-a (Interferon- <o) , 
y^-7iny - t (Interferon - t ) , — $j # ® 

(Granulocyte-Colony Stimulating Factor) , xy^n^xf-j/ 
(Erythropoietin) , Iffi^S^H-^ (Tumor Necrosis Factor) , ifil/h^itflnH^- 
(Thrombopoietin) , y n — y (Klotho) ISf, (Leptin), i^*t^ 

^Ji^H^ 1 ~ 19 (Fibroblast Growth Factor — 1 ~ 19) , 5 y K # >f > 
(Midkine), Y^-y (Calcitonin), (Epidermal Growth 

Factor) , tflVJjzil/ (Glucagon), ^ ]) ^ (Insulin), ^7 U MB 
1 (Insulin-like Growth Factor — 1), t^f^^xx^^/or-l' y 1 
(Osteogenic Protein- 1), ^$BJ3&i#5SB^ (Stem Cell Growth Factor), T$ 
(Amylin), /^t'fnxf K*;^y (Parathyroid Hormone), ^7^$^ 
— ^^f&tt'fbE^iil (Plasminogen Activator) , ifelfl^^^aiia^ftH^ 
(Vascular Endothelial Cell Growth Factor) , 

(Transforming Growth Factor) , rfyf ^^f Ki (Glucagon-like 

Peptide), ffc-^ftjuzey (Growth Hormone), t M) AflJ^^^f Ki 
(Natriuretic Peptide), y°7^5y— <7*^ (Plasminogen), T >*JOri&^=f-l/ 
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(Angiopoietin) „ T^v 5 ^"^^^^ (Angiostatin) „ xyF^^f V 
(Endostatin) % J 7,$ *f-ls (Neocarzinostatin) „ fp5SBflS^SH^ 

(Hepatocyte Growth Factor) s V *S V (Ricin) % v- a — K^E-^"^^^^ 
(Pseudomonas Exotoxin) N 5?7f 5 (Diphtheria Toxin) $5&tf*:tht>(D 

tm&i'±7*^i£hxfik£*tib<Dtii*m*bt£&m£\)at£tiz^ (23) 12 

(26) JJ KoiW, ^tK V KOT 5 y &*$ctts 
T?/^It^ T^y^#A^ T^y^#*B#: N gffiUcjKeft*! itf^ttAP 
fr*»feJte5#J; »33BHe*t5S(nB (23) ~ (25) <D\^-rH^im^WM<D^m o 

(27) te$HHfr£*&#4>ft< £t> i m<DMm a) ~ (12) saitr (14) ~ 

(28) m& (27) IB«©^tfflftffi^^^4r^W-t-*EISI 0 

(29) mm (1) ~ (12) *5j:t>* (14) ~ (17) <D\,^-rtifaimzmm,<Dfc& 

(30) ft&ia (1) ~(i2) *jj:t^ (14) ~ (17) wrtifrim\zmm<Dfc&® 

MT/^/Wt LTIi, M^fcf^ffflfe 1~8 HittSfcli^CT/l^ 
yy^/K sec-^^/K tert-^^/V > ^>^vK -t^^^/K ^d^>vK ^ 

*t54>ft < 1 1> 1 <B©JK^Sr^tf 3-8 3-8 
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^7^-;^ ^t^y^/, *^t:v<^-, K v?^-^y-7=yK -f5;yy 

y i?=/K ^ ^ ^y y t°7 y* y ^ k y -r y >r ^ k y 

2-fny^/K 2-t°py k=/k 3-t°P y k~/k 2-t°^y k~/k 3-t°^y k 

4-t°^y K=^K t Kn-2-7*if fc:V t Kn-3-Tiffc:V = 

/K fc Kn-4-Tif t°/=/K K~/K 4-f7/y K=/K 2-^- 

drf-yy k=7K K=/K 7*/W 5 b\ ?>V#)Vy{ * K, fc 

i?/U s y^^^-/K ^^Xt M;K -T-^^/^y^^fcif P>tL5o 
7^i:tT^ ^^fi^^fc i~8 CD. mm^, fr1&Vt£titemW<DTi//^ 

BmffiMT/l^/K «^JIt^^mm^^> ffil77^dr;K B^y /Kfc5«fcTJ< 
g&T^/W9g&££ LTte, ^^P-^fcte^ftoT, 1-3 J; 

i£ (1) ^*3V>T. Xte N R*3j:t>*n^O 
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— C— N — 
II 
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n-^nt^w^ ^y/Dt>y, ir/fwy, ^y^vy, sec-^U^ 
f-^ls, ffu-fWu^ ->?uzf?-u^ s j/^n^i/y, Wn-^S' 

l~3 <D, i^^fcfiAp^yji^ ill7;w^, ^<&jft^fb**3E N T 

^mic i~8 o s arg^ ^tt^^^ttm^^^fa^^TK**, 

tttr^yK Ty/K l-^n^/K JffVJK 2-~7t--/K l-^V^-zK 2- 
-.arir-ZK 1,3— <V*v^^/K 1,3— drf-^^/K n^V^s/K ^ 

5 3~8 M^m^SS^^tf p,^ n J:DAft:«lH:tt7!)/i/ % ^m/k f n 

y /k f y s*/k ^tyy;K ^-t ✓ y /k >r s *v y /k t° y s: h 
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y T S*=/K << is K V /K * y y /K f V =/K ^<V^^y y yK ^^/f- 
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K ?W ^ K* *;/u$;K huiy/u^ 4y->T1 — K JSHM 

=/^rc^^/^ ^^-^^-/^^.^/K 2, 3,5- h y ^ nD7i^H^r;K 
2,4,6-h!J^nD7x^;l/x7T>'K 2,4,5- h y ^ nn7x=;^^r;u > 
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f&fn^HbTkSig. gmt>L< te^gmoT/i^i/^ iMK^f^ry 

^^/K ^^-^>-^/K ^^/K 0t9?-jV^ ^n^ntVK S' 

T V —SUh LTI± N 0»J*.f£&*»[ 6~14 (DT V — /K <t 9 Jt^tfrtCfi^rvK 
g&T/U3vK gm^Ft&fP^bTK^S, Ii7;^l/y, g&Tj;— /K g& 

T/i-adr^ emT^^it^ammm^s^fe^sgmsirLT^ m^m 
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/K T^y, ~hn, v'T/> **filS«3iS*)tffeH, ^n^JBC^ T/^/K 
0*b<«2 ra (5^ m ttlimfclSJSrefcSK $6>Ul»*U<f±4~1024 (2 2 ~ 

* L < r± ioo~i, ooo, ooo N $ b u < fit l, ooo~ioo, ooo <Dft^m&^-frz> 0 

5£ (1) T?*$tLS^^^*5V^, ttSttftJMfrfclirU-C, MIB^: (2) % 

(3) , (4) N (5) tg-emztizfc&m&ibi-rbtiZo 

&m&f& i~iv s (1992 ^)] q&:mfr&fr&xms£i-&z.k&'T* 
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nfc KPy Ofc-a* (a)) £ R la -0H 0£«K R la f*S&fBi:l^aT-fcS) £J1V\ 

— l-As ' ' • 5; ^ h V — (J. Org. Chera. ), 57, 435 

(1992 m, As 7 s J ^^MJ- (J. Med. Chem. ), 

38(10), 1673 (1995 m m\^WM<0^m^m CT, -fb^ (c) Sr#Sit35S 

-e#s. -fb-^fe (c) r±* (&&m (b)) 1 ^wc*tu 1 

~10 R la -Hal (^4> N Ri a *3j;OfHal r± J t*L-=e*bgrlBiRIST*«>5) &/B 

^xm%t£&mmETxKi&&ttmzffiMvxmzi>\ tLfrtimmmn bf 3 - 

0(C 2 Hg) 2 #^T^ 2-y^-l-^x>-i:^$*T [rb7^Fny. i/^-X 
(Tetrahedron Lett.), 29, 2951 (1988 #0] ^ ittRl$&-3l— TtVzi<- /VCOHiM 
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SfcffitflH - *^ *fcfi-r h7^K»^ • X (Tetrahedron Lett.), 41, 

6441 (2000) „ ^ —T/U • • # ~ y*-<$r^;*MJ — (j. 0 rg. 

Chem.), 54, 1346 (1989) N >f 7^ • ^t^t^ • ^ • ^ ? ^ MJ - 

(Can. J. Chem.), 62, 241 (1984) ^CfB^^&^Jl! CT#5 * £: 5„ 
$fetc x <fb-£^ (c) te-ffc-a^ (b) <Dg5— /me>tK^S^ fltRtf^n 

T-f^^y • ^sU—y^ • • Jr—H—yt • v^-fevO^HJfc (Protective 
Groups in Organic Synthesis, third edition) s ^ U — 1/ (T. W. Greene) ^ s 
i?a 1/ • 17 • 7V K • IJ-^X • = — tK K (John Wiley & 

Sons Inc.) (1999 m ^t-fB^&mS©^A#2fe^3p CT^-TS ^ i: T* 

fc-g* (a) <bS^$^:5 R u -0H £: LTte, Mi^^/^/K — /K 

T'n-'V^/K tert-r/^VUTVVa— /K ^^7^3^/^ l^ror/Vn 

-smtmm^sm'vhZo it&m (b) tBUfcts&Z) R u -Hai ©R u a 

Tte N ^^t?/K ;*^vK ^^/K 7°nif;K tert-X^vK h^v/^^K 
* h ^i/ji h =3f- ^/K rb7tKof7 =/K -^h^t KP7 7 h !J 

^J^bI^T'&So >fb^ (a) *5«fcT>» (b) tlTfiWIr^tSri:^ 
T£\ (c) {*HtrlB^fe^bfc^oT^bT#b^t5^mi5D n ni: tt 

&l^T\ SlrlBXaT*#e)ttfc<b^ (c) (a) 
(b) & 



Hal- 



•OR 1a 



■OR 



1a 



(:£*, Hal *3«tU? R l0 {«tt^tlHUfSi:|^a-efeS) £KJ&£i4:5 r. £ iot, 
ffrg-fc (d) ^#P,JlS 0 

m (c) aS^n^^Lfc'fb^ (e) Ir#5ri:m5, 
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^7k^S^ s RiStttrW-t-5a£^E^^sr £T> fb-£4& (I 

— :£\ tt&m (f) ic, ffrfB<!rPa^bT^L/c^^ (c) 
i\&m (g) mrims. (f) ( C ) fcEifcS*. <b 

<g) Sr#5*fetUtlt te-£4* (f) <o IP ©flSflfci-ffrfrfc (c) <£>g 
*£OS\ attO^mfrlfcfeTfc&ftTV^Rjfc [H*fl2££*. Wfltel* I~IV N 
2l§ (1992 3=) ^] Sr»^fc*fc^rifeV35Sa{>|f bti5 0 ffc^ (g) <D R 2 & 

wi^isrtt t§M r t^ntsi it% fb-a-^ da) tmbtiZo 

m&f&mx-tobtix^z&m iB^t^m, mm&& i~iv n (1992 m 
^m^^T^^ (f) *mm-fz>z.thxzz> 0 

(Protective Groups in Organic Synthesis, third edition) N ^y — ^ (T. W. 
Greene) ^ x ^3 ^ • 17^ y _ . p . -tj-^x • 4 ^zt—tflU^Tv K (John 
Wiley & Sons Inc.) (1999 m «] fctfLT, R l ^i±LT, TK^H^^gm 
t5itTfft^ (lb) ^fetbSo 

^fiti-zm^ & (1) ^*5v^, x £tts*r#fate-oR i 3femA>e>^ 

^©*f^fe^ic^51^$^5^^ N -20-150^ <D^(Z)«T 1 ^-^0 
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Jfcy^fcSrEgK Sfcte^-f— Sr^LTM^;$*S t £ fcj; 9 JifBBttfc* 

&mm, y^^K *x*ymb&m&~tz>z.k&x~%tit£*: 

W-efcoTt>iV\ T^^ttfiy^ ^f^yf©^75/» 
UTtt, 2~10 a»fefc5fc©as#£LV\, T5y»*5j;tP<^K 

rrx\ fiLti^ y;v*~^ jj^fY-*, y/M?-*, h 
y^> N i/ N T/u=¥-> x t*^v N -ty^ 

taat assf (1985^)] ^mfc*mmm&m^xft?z.b&-?%z 0 
<~b*zT$;m, ^^h*m*mAirz,zLb&mt:i,wK ^mamm-*-? 
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£3*5t£tf y^^Ki LTte, 0iJ*Lfc£, T*^^- i? (Asparaginase), 
PAs? (Glutaminase) , T JV^^~ — if (Arginase) , r> y ^7 — if 

(Uricaseh * — y?— ^-^-y--f Kf*-Y * — if (Superoxide Disumutase) , 9 
^h^^y>- (Lactoferrin), ^hU^b^t-f (Streptokinase), ^7^5 
>- (Plasmin), TtV ^VfT ^ if (Adenosine Deaminase), -f;/^ — n^f 
^^-1~24 (Inter leukin-l~24) , ^^-7xay- a (Interferon- a), 
>T — 7xa 0 (Interferon- 0), ■Y^-7xny-y (Interferon 
— v)> 'fy^ l -7xay- (B (Interferon— <o) , ^^^^7x0^-1 
(Interferon— t ) , H^iifcn n jfnjgfcB-T- (Granulocyte-Colony Stimulating 
Factor), ^ V X utf^ls (Erythropoietin), Jffi^g^EB^ 1 (Tumor Necrosis 
Factor), iM^if ^flB^ (Thrombopoietin) , ^a — y (Klotho) fgf, 1^ 
(Leptin), WMWMfk^M^^- 1~19 (Fibroblast Growth Factor- 1~ 
19), (Midkine), #/l^;y}>^;/ (Calcitonin), *&J&;KH-?- 

(Epidermal Growth Factor), (Glucagon), ^^^V^ (Insulin), 

^f^UVi^fS^ 1 (Insulin-like Growth Factor-1), ^X^v^^s/ 
?-7n*r4ls 1 (Osteogenic Protein- 1), #*M£if$ii0^ (Stem Cell Growth 
Factor), T % V ^ (Amylin), ^7t-f P'f F^/^y (Parathyroid Hormone), 
79 ffl/mmtm^M (Plasminogen Activator), ih'glHBCMJ&f&Mm 
(Vascular Endothelial Cell Growth Factor), flfeH^ftH^i 
(Transforming Growth Factor) , ^/l^^^^^^^Klg (Glucagon-like 
Peptide) , ^ * )V ■=£■ >- (Growth Hormone) , h y ? AflJ^^^^ KM 
(Natriuretic Peptide), ^7^^/— (Plasminogen), T^v^aKoc^;/ 
(Angiopoietin) , T^v 5 ^"^.^^^ (Angiostatin) , Jf^^f y 

(Endostatin) , ;* ^ (Neocarzinostatin) , JJF&BflSEfcSB^ 
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(Hepatocyte Growth Factor) N V v- ^ (Ricin) „ ^^.-^-j-^^^^ 
(Pseudomonas Exotoxin), ^7f!J7li (Diphtheria Toxin) , 

- ^^-T/K *^y W 7*7MI- (Antibodies-A 

Laboratory Manual, Cold Spring Harbor Laboratory) (1988)] Sr^V^aKU ^ 

£ LT, V LT VH tmrT) *S*tmm*mmm (£*"K 6« 

£LT ch ftitft bttfr®ttft£*ft* (£*T, cl km-) k&b* 

t cdr ^ffi^tfr r± x t vim<omm<»mb<o h *u l v cdr © 

at*»f^ i: LTfi, Fab, Fab\ F(ab') 2N -#fKfct#: scFv kWt) s 

4 F&mfcvmmmK («t, dsFv km-), cdr fc-atf^?- k«m* 

Fab ft, IgG©fc^^#T2#©H#&^LTV^ 2oc^7^ K» 
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Fab' fit, T&F(ab , ) z <DKl'&ffl<Di?W74 K^^^fbfc^*^ 5 75 
<DtfLm$£'£t1S%k$:mirZ77Jf* ^hXhZ a 
F(ab') 2 J3:, IgG (DKlsitm&V 2 m<0*J*>\s7 ^ \?%£&<DTU&W^ h V ~7 

^X'tm^xnbntz., 2 Fab mm^>i>u^x^^xmm.^r^ 
ttmm lOTicDfcmife&mm&m-fzy??* ^ hxhz>„ 

scFv f± % — *<D VH k-*<D VL fc *rig!5fc'<:^ KJJ (£ATx P fc» 

-T) £r/I^T^NfLfc N vh-p-vl U* vl-p-vh ]} K%^i~ 0 
^T'ffiffi$tl5 scFv fc^lcftS VH jo«tt>* VL t ttft, *mW<D^S ? n — 

dsFv « N vH^ctt/vL * (D^n^efi 1 yrass&v;*^ yasttit 

^»KKl«lfti-6T5yiK»St4Reiter b ^ i •? * $ tbfc^fe [^Df^y ^ 
^=7^^ (Protein Engineering) , 7, 697 (1994 3=)] ^t£oT, tnl#: 

fctffc^lfcftS VH^fcfiVL £ LTfi^ey ^ n^^/i4jfc#:&<5VM'±fc hW. CDR |£ 

y^K©7 5/s^^ T^y^fi^, r^y^fx^ r^ymmu 
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So «5Wfrfr*©#-?4tt> «rfcls^$jxJ&v>as N 50~ioooo -?fc5©iW* 

L<U 100-2000 T?fc«©36S$fetC»*LV\ £fc N **fc^J^^©Jgfl?& 
0~lmol/L x 0*L<f* 0—0. lmol/L "CfetJ^ ^<E>^$?$F<£>fji;aS/|>ft < £ ^ 

1.1 tefilJt, 0£L<te io~io 3 ^{^_h-f-§- ir^*e>tiS7K^tt^7F+^ 

^f^^rn^K ^7^^7n-/K ^7W=f^7^^ n — /K ^a^^n — 
>\ T^^/Hf^^ -^h^-fi^ t/l^-v^S/^ 5-7;^nD7$//K 

(1988^) #RK] . 

msmtfv^^vtitcK&ttfc&itoiqtsu&fti) i~iooo *A<g& % 

< « i~5o ^i«sr^v^RjiS§«n t»c «fcoTfT^tL5 0 fc&m<D£mmn 
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h y *Hintttmu b y mm-r h y 17^®^ ^ 

$&»>b3iiR£*L5 0 EO£tf>*U^ pH feiW^fi^fStt^y^^K^fc 
fgtes ^a^^Ri (nmr) *3«ttJ ? T5ym^tf-^«k-5T^y^m^ 

s^^/i^a-t^ (pth) T^ym&mmiBim&ftfw b^7^>- 
m&- fo±, mmft&%k (res) mm. ihq>wm&<D\t}±, mmco^m^v y- 

^{S^c^PxT, ta^te ■ ^JDjCtt^iTK 7K^tt<^lRl_t, ^n^T-if 



27 



WO 2004/029018 PCT/JP2003/011214 

tK. ^tK, y^#-$u f^fo-^, i~io%t hik^T/^^^^sfe 

izitni&<Dnimmkm*&ttx&i3-i5ti5 s„ R^siaj&^^isf&aftt, 

frffUyb, fcTTK *fctt;fr:/-fc7ki: LT^-Tr khX%% 0 timmfflt>L< 

nmm±, 9?b—x, x*—^ ^fry ^^^^^©ip^i^ 
8iBIW\ -&&mk-&mmm g-csf 0t«fc # y^vj^y g- 

CSF^f&fcfcitf*^ G-CSF ftigfle©, flft±#fcfl£5P3Z6tt§^^ h 
(a.u.) tr^U S-T'n 5, h(7^1c^(i N &>T<Db&yxh% 0 
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2 : # y y = —jumm g-csf 

3 : ^IS^^^^tft G-CSF fiigft 

WW 1 It^BM G-CSF 

^Jfefll 1 > &3*M 1 * tt##0y 2 L7c# G-CSF ifzgft©^ £ ^ £ jfe^ 

NFS60 C^ni/— • • if ■ ~T*/a -?vU • Tj&t^ — • • 
IH^;/* • • if • =x.^-^Ty K • *x-f S> • -T*V% (Proc. Natl. 
Acad. Sci. USA), 82, 6687 (1985 ^)] K.tt1rZl8tei&mtg&&* ^Mh<D^ 

& mmtmm, 19, 2757 (1991^)] \z&<>xmmi,it 0 ^mm<o g~csf mm 

fc(Dttm& (u/rag) & 100 £ Ufc£#©4H&a*4fe©igtt«r*i ^i-„ t»<z># 



m 1 itmmfc G-CSF M##Wf&44 





fSStifcf&tt (%) 


2 (Dik&y>) 7 fiftlji G-CSF 


75 


###1 1 <D G-CSF 


100 


2 <D aK !J ^ ^!Ja — /l^tfii G-CSF fl^ffr 


18 



ttifctt 2 te^fti g-csf 

g-csf mmfctt hm^i^mm g-csf 50mmoi/L v ^mmm 

m (pH 7.2) f N 0. 2mg/raL tilL, fi&±#&fbfc# $ R— fettjgfefc (CD) 
h^cO^b^rM^UfCo $£g 208nm iC&tfS;*^ h^HSC 0I*R^) 

it&m 1 g-csf &§m&x<n 5o~55X>x*mM\zffiR& (mnm.) 

mm g-csf ^ffc-cteTtfy^w^y =r-/w^ns#:^^tclfR^« 55t:* 
TfJ^-^-Cfct), 75 < C^T^tr.h#$iir-rt>fflR^ (if&fcMii) ttflS*»fc«T 
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mmm 4 & £ imm^j 5 -email L^b^^TK^^j-t-^^^^sij^ ufc £ r 



m2 



mmm 




£&*P7k^i«S (mol/L) 


4 


2 6a 


0.65 X 10 -2 


2 7a 


0. 35 


2 8a 


> 3.3 


5 


2 6b 


0. 09 


2 7b 


0.41 


2 8b 


> 0.80 



mmmi it^-mco^ k (2) Tasaxs-ftaMM 

i-pr ra^f y^o tv^s, p y bop b y 7)/-;^H/vt^^ h y 

^(fc'n y i^y)^^^=t>i> > ^f-^^^-n7jN^>'^ ^ N TFA h y r7/i^-D@£ 
& NHS N-fc Kb ^ h\ EDC f± l-x^;W3-(3-i?^f;l/7 ^ / 

\fjv) % KttQfettU THF teT V 9 te Kb 7 9 >\ DMF tev^ 
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Art 

1 



OH 



OH 



10%TFA, CHaCbtf 
M.M. 12^PS 



r-OBn 

r°~L 

L OBn 
H 2 N-J 

I r-OBn- 



i-Pr 2 NEt, PyBOP 
DMF. Mim, 31%m 



NH 



O r ( 

J-!l{ 



-c 



OBn 

OBn 
OBn 

OBn 
OBn 

OBn 
OBn 

OBn 



x 0 xr ^ 

-c 



T, 



OBn 

OBn 
OBn 

OBn 
OBn 

OBn 
OBn 

OBn 



tr»j$?>, ioo°c. 2mm 



■ — 



■HI! 



OBn 

OBn 
OBn 

OBn 
OBn 




"C 0 Bn NHS > E j? C ' NEt 3 



O O 



thf, « v mm 





I — i 



-a. 



C 



■-[ 

HI 



OBn 

OBn 
OBn 

OBn 
OBn 



OBn 



OBn 



Pd(OH) 2 /CM&, H 2 
EtOH, M/m 



fl^to 2 [2-T ^ y -1, 3- If * (1, 3-^-0— <y^U-2-^ y i=r n * *y) ^ 
%fa&b<Djj&; L^^—r/U • • ^ W/U • ^ J* MI — (J. Med. 
Chem. ) , 38, 1673 (1995 ^) ] l^ot^lLfc, fl^fc 1 (3.5g, 
15.0mmol) ©^f/V*;^7^ K (DMF) jfttt (50mL) fc % ttWy^n 
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fcVWn^/UT 5 >- (i 0 .5mL, 60. OmraolK 2 (19. 8g, 33. Ommol) O DMF m 

m (20mL) Ui^y / f ]J 7 ^;>-H;^=5r^ h M y i?/) 
^J>,^^,V^u^y^y (PyBOP ; 15. 6g, 30. Ommol) &JliMj£fc^ N |5j 

m.mx 15 mmmwi.tc 0 za&wi* 5%ffimfcm* v v^mm^m^rm, mm 

^=3:2) fillt, ^^^©^#13 (18. 7g, ^89%) &#fc 0 
^-NMR (CDC1 3 , 300MHz) 8 (ppm) : 1.36 (9H, s), 3.40-3.81 (32H, m), 4.16 
(2H, m), 4.48 (16H, s), 7.19-7.31 (40H, ra). 

3 (2. 0g, 1. 43mmol) <Di?f u p * ? ( 45mL ) fc x h \) 7 

;V*n%m (5mL) Sr&ALfciK mimx* 20 B#p B m^ bfc 0 S^^fp^ 

#Wbl^#>4 (1. 19g, i&^64%) &#fc 0 

^-NMR (CDCI3, 300MHz) 5 (ppm): 1.75 (1H, s), 2.87 (4H, s), 3.47-3.81 
(28H, ra), 4.16 (2H, m), 4.48 (16H, s), 7.00 (2H, d), 7.19-7.31 (40H, m). 

lk&®4 (1.5g, 1.16mraol) <Dt°ViS>Mm (2. OmL) fc N ^MT^tK^^^ 
m (232mg, 2.31mmol) £r*$>o < 9 ^p^fc^ 10QTCX 1. 5 tifmMW bfc„ 
^£^M£T^*PLfc& N 2mol/L m^^n^L, ^on^^v^tittlL 

(^*i^ : B»ai^=i : 3) XffimU ^M^^^^S (l. 62g, IfcSfS 
100%) &#fc 0 

»H-NMR (CDCI3, 300MHz) 6 (ppm): 2 . 39 (2H, m), 2.56 (2H, m), 3.45-3.76 
(32H, m), 4.09-4.21 (2H, m), 4.46 (16H, s), 6.87 (1H, d), 7.19-7.31 (40H, 
m), 8.02 (1H, d). 

(3.0g, 2. 15mmol) ©ff7tKa77« (45mL) ^ mUX 
N-tKn^^i/WU* (NHS; 495mg, 4.30ramol) N l-^^-3-(3->^^ J- 
^T$yy°vt°,l,)*,U78^*}?t&mm. (EDC;886mg, 4. SOmmol) &±X*bV 
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(0.24mL, 1.72ramol) &\WfrMZ.1t.^ 2 B#fUJiiSfcLfc 0 EUSmZL 

;^7A^n-7f^77^- (^1^ : g^^^vi^l : 10) fill, gfcH 
£Jj*K<?>fb-^ 6 (2.35g, Jfc^79%) 

'H-NMR (CDClj, 300MHz) 5 (ppm) : 2.49 (2H, t), 2.67 (4H, s), 2.78 (2H, t) , 
3.40-3.78 (32H, m), 4. 11-4. 22 (2H, m), 4.48 (16H, d), 6.96 (1H, d), 
7.19-7.31 (40H, m), 8.37 (1H, d). 

<k&V0 6 (1. 15g, 0.77mrool) <D=^$ J — (50mL) ^tK*^T> ^fi 

X Pd(0H) 2 /C (Pd : 20 MS%^, 200mg) SrJPfcfcSL H3fflflrc 12 B#R^#L 

^7 (596rag, IR^100%) &#fc„ 

^-NMR (CDC1 3 , 300MHz) 5 (ppm): 2.74 (2H, t), 2.82 (4H, s), 2.96 (2H, t), 
3.30 (8H, s), 3.43-3.80 (28H, m), 4.05-4.22 (6H, m). 

mmm 2 ^mmit^mxmm $ tift^mm g-csf &m#<omm 
^m^o/ummmm ( p h 7.4) xmmvr^nmico g-csf mm& (27.8mL, 

0.72mg/mL) fc N MMM 1 T'Mt Lfcffrg^ 7 Oft 20mg) «rJn;fc % ftlTT-I 
^ti#UT^^§^:fc 0 Klfc^ (26. 5mL) £r 20mmol/L SMBHff&C (pH4. 5) Tf 
10 L N CM Sepharose FF lOmL (Amersham-Pharmacia Biotech tfc 

14) ^ffl^fc^^^mtf^ATitaSlLfCo 0.3mol/L ©tftth JJ 
£p^W^^ffl£;ft£ gf&K#£[I]I&U 2. lmg/roL (Dft&m 7 mfo G-CSF f§ig 

(8tnL, lfc^84%) &#fc 0 
<SDS-PAGE##f> 

##T#M£ : 4-20%^^:/ b^/U (PAGEL SPG-520LK ^3S5n 
M^: : 21kDa~31kDa O^^— K 
<^l^ti§HPLC##f> 
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##f&#:TSK gel G2000SWX,, # 7 A (7.8x300mm, ly^tti), WB& 0. 5mL/;ft\ 
mm 150mmol/L &£$r£t? 20mmol/L h JJ (pH 4.5). ftAI 

50 Mg 

: m 19 
<MALDI TOF-MS##f> 

©420880 (3^H6^fr) % 21540 (4$m*f*#0 fc^tfcW 

^wj3 ft-a*©^ k (3) x-m&tizfc&m 
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ikSm 4 ( 624mg, 0.48ramol) <D DMF Wffli (l3mL) fofc&go 1 (51rag, 
0.219mraolK V tfA^^vPT ^ 1/ (0. 15raL, 0. 876ramol) *3 «£t£ PyBOP 
(228mg, 0.428ramol) Sr^MT^nx., mmMX 48 B#P^#Lfc 0 Rfem&m* 

y*^7A^c-7h^77^- (11^^/1' : 1^=100 : 0.7) T?«f«U 
M&MWL<Di\&mS (322mg, 0. 115mmol, 53%) £#fc 0 

X H-NMR (CDC1 3 , 400MHz) 6 (ppm) : 7.32-7.17 (80H, m), 4.49-4.38 (32H, ra), 
4.15-4.06 (4H, m), 3.77-3.27 (68H, m), 1.32 (9H, s), (CONH ttBQflfetCfllSg 

13 C-NMR (CDCI3, 75MHz) 5 (ppm) : 170.2 (CX4, CONH), 167.7 (CX2, CON), 
155.4 (C, 0 2 CN), 138.2 (CX16), 128.3 (CHX 16), 128.3 (CHX 16), 127.7 
(CHX16), 127.6 (CHX 16), 127.6 (CHX 16), 80.5 (C), 78.7 (CH X 8) , 73.2 
(CH 2 X16), 70.2 (0^X16), 68.9 (CH 2 X8), 52.1 (CH 2 X2), 51.9 (CH 2 X4), 
49.6 (CHX 4), 28.2 (CH 3 X3). 

(322mg, 0. 115mmol) O^dd^^ (48. 32mL) \Z. bV 
*nmm (0.48mL) *Sl7?»Ttfc. l^lgT- 24 HSPBHttf* Lfcfc, Rj£?fc«r 

&fe^^^b^9 (310mg, 0. 115mmol, 100%) 3r#fc 0 

l H-NMR (CDCI3, 400MHz) 8 (ppm): 7.33-7.18 (80H, m), 4.50-4.39 (32H, m), 
4.20-4.02 (4H, m), 3.94-3.28 (68H, m), (NH ttWKtHHWB* *ff), (CONH f± 

it^9 (190mg, 0.071mmol) OtTJ?S?>i»« (3mL) &£&S7k=i^^ (28mg, 
0.28mmol) N *5 N,N-^ ^/WT ^ / t°P (4mg, 0. 036mmol) ^iltH 

SO^T* 5 mmmWVfc 0 ZLfom* 2mol/L ^Tk^M^flx.^ n n ^ * ^ 
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(150rag, 0.054mmol, IR^ 76%) £r*§fc 0 

l \i-miSR (CDC1 3 , 400MHz) 5 (ppm) : 7.35-7.17 (80H, m), 4.50-4.39 (32H, m), 

4.22- 4.05 (4H, m), 4.02-3.27 (68H, m), 2.62-2.53 (4H, m), (OH *3 J; CONH 

(D^-rn ^ mm^mm $ ti-r) . 

fa-S^lO (150mg, 0. 054mmol) ©ff7t Kn77Vft (2mL) \C NHS 
(I2mg, O.llmmol) ^r^M^D^, I^M^T* 15 ^IM^^Lfc^ EDC (21mg, 
0. llramol) &&T$hV^?-/lsT^^ (7mL, 0.043ramol) &^}&T*j!jn£, 30 g-PQ 
at^bfc 594KHS0 4 tK^^Hx., ^PP^ytttU]U W^Str 

a*7A^DvF^77^- (g^^^/u : ^drih^=20 : 1) T'ilt s »^ 
<Dik<&m 1 1 (62rag, 0. 21mmol, JjX^ 40%) £r#fc„ 

X H-NMR (CDCI3, 400MHz) 5 (ppm): 7.39-7. 18 (80H, m), 4.54-4.38 (32H, m), 

4.23- 4.07 (4H, m), 4.89-3.33 (68H, m), 2.77-2.69 (4H, m), 2.57-2.49 (4H, 

m), (comnwmizmmisti-r). 

13 C-NMR (CDC1 3> 75MHz) 5 (ppm): 172.1 (C, C0 2 -), 170.4 (C, CON), 169.5 
(CX4, CONH), 168.7 (CX2, CON), 168.1 (CX2, CON), 138.8 (CX16), 129.0 
(CHX16), 129.0 (CHX16), 128.2 (CHX16), 128.0 (CHX 16), 127.6 (CHX 16), 
79.3 (CHX 8), 73.8 (0^X16), 70.5 (CH 2 X16), 68.9 (C^XS), 52.1 
(CH 2 X2), 51.9 (CHa X 4) , 50.4 (CHX 4), 30.3 (CH 2 ), 30.2 (CH 2 ), 25.9 (CH 2 X 
2). 

TOF-MS: ffi^mAfrm (M)= 2886, (M+l)= 2887.44 

ft^H (14mg, 4.85/imol) <D^Z ;—>V*®m (lmL) IC**ft*T^ 
T?Pd(0H) 2 /C (Pd : 20 lmg) fcfll*.fctl % Hiaif 3 l#IS&#Lfc 0 

2 (6mg, 4. 15Airaol, IR^ 86%) £:#fc 0 

X H-NMR (CD3OD, 400MHz) 5 (ppm): 4.27-4.07 (4H, m), 3.85-3.36 (72H, m), 
2.66-2.41 (8H, m) 
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a~ 2 8 a) 

/V'Ss NHS ft N-t: ? *>i^f 5 EDC & 1-xf ;W3-(3-^^ ^7 5: 

7 *A<$i?4 % Ktt&lfU THF fir f7tKo77 ^§r*i- 0 
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^•^f^^-^^h!)- (J. Med. Chem.), 38, 1673 (1995 ^) tCfB 

ffc£-4&12 % 13^oJ;TJ?2 (l.Ommol) ^tfl^fKOlf]} i?l^Wi (2. OmL) 
M-e> m7k=t^?m (I50.1rag, 1.5mmol) Sr^o < V) tM^.ft^ lOO'C'T? 1.5 

A^n^h^^^^— : @^^^w=i : 3) T?3|t^U ^rfrb^tMt^ 

m 1 4 ~ 1 6 £r#fc (IR^ 92—100%) „ 
(^#J1 4) 

^-NMR (CDC1 3 , 400MHz) 8 (ppm) : 2.51 (2H, t, J=7.0Hz), 2.69 (2H, t, 
J=7.0Hz), 3.49 (2H, t, J=5.0Hz), 3.59 (2H, t, J=5.0Hz), 4.54 (2H, s), 
6.20 (1H, t, J=5.0Hz), 7.31-7.42 (5H, m). 

13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 175.8 (C), 172.5 (C), 137.4 (C), 128.1 
(CHX2), 127.5 (CHX2), 127.5 (CH), 72.6 (CH 2 ), 68.2 (CH 2 ), 39.1 (CH 2 ), 

30.2 (CH 2 ), 29.2 (CH 2 ). 
Ub&®l 5) 

'H-NMR (CDCI3, 400MHz) 8 (ppm): 2.49 (2H, t, J=5.0Hz), 2.57 (2H, t, 
J=5.0Hz), 3.54 (2H, dd, J=7. 2, 4.9Hz), 3.64 (2H, dd, J=7. 2, 3.0Hz), 
4.25-4.32 (1H, m), 4.50 (4H, s), 6.09 (1H, d, J=6.9Hz), 7.25-7.37 (10H, 
m). 

13 C-NMR (CDCI3, 75MHz) 5 (ppm): 175.8 (C), 171.6 (C), 137.7 (C X 2) , 
128.3 (CHX4), 127.6 (CH X 4) , 127.6 (CHX2), 127.6 (C), 73.1 (CH 2 X2), 

68.3 (CH 2 X2), 48.7 (CH), 30.6 (CH 2 ), 29.6 (CH 2 ). 
Ut&bl 6) 

'H-NMR (CDCI3, 400MHz) 8 (ppm): 2.06 (2H, t, J=5.0Hz), 2.44 (2H, t, 
J=5.0Hz), 3.50-3.82 (14H, ra), 4.09-4.16 (1H, m), 4.50 (2H, s), 4.50 (2H, 
s), 6.82 (1H, d, J=6.5Hz), 7.25-7.36 (20H, ra). 

13 C-NMR (CDCI3, 300MHz) 5 (ppm): 175.3 (C), 172.0 (C), 137.9 (C X 2) , 
137.7 (C X 2) , 128.2 (CHX4), 128.2 (CHX4), 127.7 (CH X 4) , 127.6 (CH X 4) , 
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127.5 (CHX2), 127.4 (CHX2), 78.9 (CH X 2) , 73.4 (CH 2 X2), 73.2 (CH 2 X2), 
70.5 (CH 2 X2), 69.9 (CH 2 X2), 68.4 (CH 2 X2), 49.6 (CH), 30.1 (CH,), 30.0 

(cay. 

ik&Wd 1 4 ~ 1 6 (l.Ommol) tUf^f h7t K7 7^fS (45mL) tC N 
^T 4 NHS (126. 6mg, 1. ImmolK EDC (412. 7mg, 2. Oramol) *3 £XF h ]} x^/l/J 
5^ (0.1 lmL, O.Smmol) &ffi&MZ.1t&^ 2~4 iSffligSfE bfc, ^^5%^ 
V »7 A7K^«rJPx.fc^ ^ a n ^ * ^&/BV>T&im Lfc 0 #BIJi£rffi 

J*?wh?77>(— (^^f-^ : @^^,w=i : io) TiMU ^ti^mt^- 
m 1 7 ~ 1 9 £r#fc (Ifc^ 53~90%) o 

tffr^i 7) 

'H-NMR (CDC1 3 , 400MHz) 5 (ppm) : 2.61 (2H, t, J=7.0Hz), 2.87 (4H, s), 
3. 19 (2H, t, J=7.0Hz), 3.49 (2H, t, J=5.0Hz), 3. 59 (2H, t, J=5.0Hz), 
4.55 (2H, s), 6.13-6.25 (1H, m), 7.31-7.42 (5H, m). 

"C-NMR (CDCI3, 75MHz) 5 (ppm): 170.1 (CX2), 169.1 (C), 168.2 (C), 

137.8 (C), 128.5 (CHX2), 127.9 (CH X 2) , 127.9 (CH), 73.2 (CH 2 ), 68.9 
(CH 2 ), 39.5 (CH 2 ), 30.6 (CH 2 ), 26.8 (CH 2 ), 25.5 (CH 2 X2). 

(ft^»18) 

'H-NMR (CDCI3, 400MHz) 6 (ppm): 2.59 (2H, t, J=5.5Hz), 2.79 (4H, s), 
2.98 (2H, t, J=5.5Hz), 3.54 (2H, dd, J=7. 5, 5.0Hz), 3.64 (2H, dd, J=7. 5, 
3.0Hz), 4.27-4.34 (1H, m), 4.51 (4H, s), 5.95 (1H, d, J=6.8Hz), 7.25- 
7.39 (10H, m). 13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 169.3 (C), 168.7 (CX2), 

167.9 (C), 137.9 (C X 2) , 128.2 (CH X 4) , 127.6 (CH X 4) , 127.5 (CHX2), 
73.1 (CH 2 X2), 68.3 (CH 2 X2), 48.6 (CH), 30.7 (CH 2 ), 26.7 (CH 2 ), 25.5 
(CH 2 X2). 

(ik&hi 9) 

X H-NMR (CDCI3, 400MHz) 5 (ppm): 2.12 (2H, t, J=5.8Hz), 2.77-2.82 (6H, m), 

3.51-3.82 (14H, m), 4.09-4.17 (1H, m), 4.50 (2H, s), 4.51 (2H, s), 6.68 
(1H, d, J=7.0Hz), 7.27-7.35 (20H, m). 



41 



WO 2004/029018 PCT/JP2003/011214 

13 C-NMR (CDCl,, 75MHz) 5 (ppm) : 169.2 (C), 68.7 (C X 2) , 167.8 (C), 138.0 
(C X 2) , 137.8 (C X 2) , 128.3 (CHX4), 128.2 (CHX4), 127.7 (CHX4), 127.6 
(CHX4), 127.4 (CHX4), 79.0 (CHX2), 73.4 (CH 2 X2), 73.3 (CH 2 X2), 70.6 
(01^X2), 70.0 (Ctiz X 2) , 68.5 (0^X2), 49.4 (CH), 29.8 (CH,), 26.5 (CH 2 ), 
25.0 (CH 2 X2). 

N-(8-7^t^;V)^<yX7^ KttM CN-(8-aminooctyl)ben Z araide 
hydrochloride Ra-H-HCl) ] t&*»±*sx (Synthesis), 917 (1988 

it^-mi 7~ 1 9*5«ttJ?6 (l.Ommol) tth^tKD'r h 7 t Kn 7 ^ i'J&iR 
(20mL) ML-effra^ Ra-H-HCl (284. 8rag, l.Ommol), & h V ^JVT 
%^ (0. 14mL, l.Ommol) *mfcfa%-tz&^ mmMX* 3~6 f%mW;W Lfc„ Slfett 

1^9:7 -f- (CHC1 3 : ^^/wk=20: 1) TfWU ^tl«^2 0a 
~ 2 3 a 3r#fc (IfcsfS 62—79%) „ 
(I^fe2 0a) 

X H-NMR (CDCl,, 400MHz) 5 (ppm): 1.23-1.68 (12H, m), 2.46-2.65 (4H, m), 
3.18-3.60 (8H, m), 4.51 (2H, s), 6.13-6.38 (3H, ra), 7.30-7.86 (10H, m). 
l3 C-NMR (CDCl 3 :CD 3 0D=10:l, 75MHz) 8 (ppm): 172.9 (C), 172.7 (C), 168.1 
(C), 137.8 (C), 134.7 (C), 131.5 (CH), 128.6 (CHX2), 128.5 (CH X 2) , 
127.9 (CH X 2) , 127.9 (CHX2), 126.9 (CH), 73.2 (CH 2 ), 68.7 (CH*), 40.0 
(CH 2 ), 39.5 (CH,), 39.4 (CH 2 ), 31.8 (CH 2 ), 31.7 (CH 2 ), 29.5 (CH,), 29.2 
(CH 2 ), 29.1 (CH 2 ), 29.0 (CH 2 ), 26.8 (CH 2 ), 26.7 (CH 2 ). 
{it&m2 la) 

Mi-NMR (CDCI3, 400MHz) S (ppm): 1.23-1.68 (12H, m), 2.46-2.65 (4H, m), 
3.20 (2H, q, J=5.0Hz), 3.45 (2H, q, J=5.0Hz), 3.52-3.66 (2H, dd, J=8. 0, 
4.5Hz), 3.63 (2H, dd, J=8. 0, 3.0Hz), 4.23-4.31 (1H, m), 4.51 (4H, s), 
5.94-6.19 (3H, m), 7.28-7.79 (15H, m). 
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l3 C-NMR (CDC1 3> 75MHz) 8 (ppm) : 172.1 (C), 172.0 (C), 167.6 (C), 137.8 
(C X 2) , 134.6 (C), 131.2 (CH), 128.4 (CHX2), 128.3 (CH X 6) , 127.6 
(CHX2), 127.5 (CHX2), 126.7 (CHX2), 73.1 (CH 2 X2), 68.4 (CH 2 X2), 48.6 
(CH), 40.0 (CH 2 ), 39.5 (CH,), 31.9 (CH 2 ), 31.8 (CH,), 29.5 (CH 2 ), 29.3 
(CH,), 29.0 (CH,), 29.0 (CH 2 ), 26.8 (CH,), 26.6 (CH,). 
2 a) 

l H-NMR (CDC1„ 400MHz) 5 (ppm): 1.23-1.68 (12H, m), 2.17 (2H, t, 
J=5.0Hz), 2.34 (2H, t, J=5.0Hz), 3.15 (2H, q, J=5.0Hz), 3.42 (2H, q, 
J=5.0Hz), 3.52-3.65 (10H, m), 3.65-3.84 (4H, m), 4.07-4.15 (1H, m), 4.45 
(4H, s), 4.50 (4H, s), 6.30-6.45 (2H, m), 6.73 (1H, d, J=6.0Hz), 7.28- 
7.79 (25H, m). 

13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 172.1 (C), 172.0 (C), 167.5 (C), 138.1 
(C X 2) , 138.0 (C X 2) , 134.8 (C), 131.6 (CH), 128.4 (CHX2), 128.4 
(CHX4), 128.3 (CHX4), 127.7 (CHX4),127.7 (CH X 2) , 127.6 (CHX2), 
127.6 (CHX4), 126.9 (CH X 2) , 79.0 (CH X 2) , 73.4 (CH,X2), 73.3 (CH 2 X2), 
70.5 (CH,), 70.4 (CH 2 ), 70.0 (CH 2 ), 70.0 (CH 2 ), 68.5 (CH 2 X2), 49.4 (CH), 

40.0 (CH 2 ), 39.4 (CH,), 31.7 (CH,), 31.4 (CH,), 29.5 (CH), 29.4 (CH,), 

29.1 (CH,), 29.0 (CH,), 26.8 (CH,), 26.7 (CH,). 
(ffe#*&2 3 a) 

^-NMR (CDC1 3 , 400MHz) 5 (ppm): 1.23-1.68 (12H, m), 2.30 (2H, t, 
J=5.0Hz), 2.45 (2H, t, J=5.0Hz), 3.10 (2H, q, J=5.0Hz), 3.40 (2H, q, 
J=5.0Hz), 3.40-3.80 (32H, m), 4.10-4.22 (2H, m), 4.50 (16H, s), 5.87 (1H, 
brd, J=5.0Hz), 6.32 (1H, brd, J=5.0Hz), 7.08 (1H, d, J=6.0Hz), 7.21-7.41 
(40H, m), 7.41-7.55 (3H, ra), 7.77 (2H, d, J=5.5Hz), 8.29 (1H, d, 
J=6. OHz) . 

"C-NMR (CDCl,, 75MHz) 8 (ppm): 173.1 (C), 171.7 (C), 168.5 (C), 168.0 
(C), 167.3 (C), 138.1 (CX2), 138.0 (CX4), 137.9 (C X 2) , 134.7 (C), 
131.1 (CH), 128.3, 128.2, 128.2, 127.6, 127.6, 127.5, 127.5, 127.5, 
127.4, 127.4, teXXF 126.7 (CH X 44) , 78.9 (CHX 2), 78.8 (CH X 2) , 73.3 
(CH,X2), 73.3 (CH,X2), 73.2 (CH,X4), 70.3 (CH,X2), 70.2 (CH,X2), 69.9 
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(CH 2 X 2) , 69.9 (CH 2 X2), 68.8 (CH,X2), 68.3 (CH,X2), 53.4 (CH 2 ), 52.3 
(CH 2 ), 49.9 (CH), 49.6 (CH), 40.0 (CH 2 ), 39.4 (CH 2 ), 31.1 (CH,), 29.5 
(CH,), 29.4 (CH 2 ), 29.1 (CH 2 ), 29.0 (CH 2 ), 28.2 (CH 2 ), 26.8 (CH 2 ), 26.7 

(ay. 

fl^#?2 0a~2 3a (1. Ommol) ^:^fb<D^ J — A<tttt (15mL) \Z.i^m%. 
MTx mUX\ Pd (OH) 2 /C (Pd : 20 S*%^T) S^PX-fc^, WiUmX 3 

-emmnw^tco &.j&m*. ^^535 myt%m#M) zm^xmrn^ti 

&m*ffiEETX*m£: U tfh^fhi^m 2 5 a~ 2 8 a £r#fc (l&tfs 100%) 0 
Mb^2 5a) 

^-NMR (CD 3 0D, 400MHz) 5 (ppm) : 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.46-2.50 (4H, m), 3.16 (2H, t, J=5.5Hz), 3.30 (2H, t, 
J=4. 5Hz), 3.38 (2H, t, J=5.5Hz), 3.58 (2H, t, J=4.5Hz), 7.41-7.53 (3H, 
m), 7.77-7.81 (2H, m). 

13 C-NMR (CDCl 3 :CD 3 OD=l:lO, 75MHz) 8 (ppm): 174.7 (C), 174.3 (C), 170.1 
(C), 135.6 (C), 132.3 (CH), 129.3 (CH X 2) , 128.0 (CH X 2) , 61.4 (CH 2 ), 

42.8 (ay, 40.9 (ay, 40.3 (ay, 32.2 (ay, 32.1 (ay, 30.3 (ay, 

30.2 (CH 2 ), 30.2 (CH 2 X2), 27.8 (CH 2 ), 27.7 (CH 2 ). 
Uk&V0 2 6 a) 

^-NMR (CD 3 0D, 400MHz) 5 (ppm): 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.46-2.52 (4H, ra), 3.16 (2H, t, J=5. 5Hz), 3.38 (2H, t, 
J=5.5Hz), 3.55-3.65 (4H, m), 3.90 (1H, q, J=4.0Hz), 7.41-7.53 (3H, m), 
7.77-7.81 (2H, m). 

13 C-NMR (CDC1 3 :CD 3 0D=3:7, 75MHz) 5 (ppm): 173.9 (C), 173.4 (C), 169.2 
(C), 134.9 (C), 131.8 (CH), 128.8 (CHX2), 127.4 (CH X 2) , 61.6 (0^X2), 

53.3 (CH), 40.4 (CH 2 ), 39.8 (CH,), 31.9 (CH,), 31.6 (CH 2 ), 29.7 (CH,), 
29.5 (CH 2 X3), 27.2 (CH 2 ), 27.1 (CH,). 

«fcfr4fe2 7 a) 

X H-NMR (CD3OD, 400MHz) 5 (ppm): 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.46-2.52 (4H, m), 3.16 (2H, t, J=5.0Hz), 3.35 (2H, t, 



44 



WO 2004/029018 PCT/JP2003/011214 

J=5.0Hz), 3.55-3.80 (14H, m), 4.07-4.15 (1H, m), 7.41-7.53 (3H, m), 
7.77-7.81 (2H, m). 

13 C-NMR (CD 3 0D, 75MHz) 5 (ppm) : 174.5 (C), 174.3 (C), 169.9 (C), 135.7 
(0, 132.4 (CH), 129.4 (CH X 2) , 128.1 (CHX2), 82.9 (CHX2), 69.5 
(CH 2 X2), 62.4 (CHa X 2) , 62.3 (0^X2), 51.0 (CH), 40.9 (CH 2 ), 40.5 (CH,), 
32.3 (CH 2 ), 32.2 (CH,,), 30.4 (0^X2), 30.2 (CH 2 X2), 27.9 (CH 2 ), 27.8 
(CH 2 ). 
(ft^J2 8a) 

'H-NMR (CD 3 0D, 400MHz) 8 (ppm): 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.48 (2H, t, J=5.0Hz), 2.60 (2H, t, J=5.0Hz), 3.16 
(2H, t, J=5.5Hz), 3.38 (2H, t, J=5.5Hz), 3.52-3.82 (28H, m), 4.05 (2H, 
s), 4.15 (1H, t, J=4.0Hz), 4.22 (1H, t, J=4.0Hz), 4.27 (2H, s), 7.41- 
7.53 (3H, m), 7.77-7.81 (2H, m). 

13 C-NMR (CD 3 0D, 75MHz) 8 (ppm): 175.6 (C), 174.2 (C), 171.7 (C), 171.4 
(C), 170.0 (C), 135.7 (C), 132.4 (CH), 129.4 (CH X 2) , 128.1 (CH X 2) , 
83.1 (CHX2), 82.9 (CH X 2) , 69.7 (CH 2 X2), 69.5 (CH 2 X2), 62.6 (CH 2 X2), 

62.5 (CH 2 X2), 62.4 (CH 2 X4), 54.5 (CH,), 54.0 (CH,), 51.6 (CH), 51.3 
(CH), 41.0 (CH,), 40.5 (CH,), 31.7 (CH,), 30.5 (CH 2 ), 30.3 (CH 2 X2), 30.3 
(CH 2 ), 29.2 (CH,), 28.0 (CH 2 ), 27.9 (CH,). 

M2 4a [N-(8-^n \£^r^jVT % J Or? ^JU) /<yX7 5 K (N-(8- 
propionylaminooctyl)benzamide)] Ra— H-HC1 t rfu ¥$-^%&<D NHS ^7^7- jV 

X H-NMR (CDC1 3 , 400MHz) 5 (ppm): 1.15 (3H, t, J=6.0Hz), 1.29-1.68 (12H, 
m), 2.19 (2H, q, J=5.0Hz), 3.22 (2H, q, J=5.0Hz), 3.44 (2H, q, J=5.0Hz), 
5.71 (1H, brd, CONH), 6.38 (1H, brd, CONH), 7.40-7.50 (3H, m), 7.77 (2H, 
d, J=6.0Hz). 

13 C-NMR (CDClg, 75MHz) 8 (ppm): 174.0 (C), 167.6 (C), 134.8 (C), 131.3 
(CH), 128.5 (CH X 2) , 126.9 (CH X 2) , 40.0 (CH 2 ), 39.5 (CH 2 ), 29.7 (CH 2 ), 

29.6 (CH,), 29.5 (CH,), 29.0 (CH 2 ), 29.0 (CH 2 ), 26.8 (CH,), 26.7 (CH,), 
10.0 (CH 3 ). 
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mmw5 i\&m<o&& (^^24b~28b) 

i^^H 1 7 ~ 1 9 43 J: O* 6 (1. Ommol) ^rfi^fKD n n ^ $ 
(20mL) ft, ^i&T? L-^^c^T^^^/l^^-r/V^^it (ffc^ Rb' -H- 
HC1 % 431. 4mg, 2. Ommol), *3«t h U xf/P7 $ ^ (0. 42mL, 3. Ommol) §rl(g^ 

JUfcfcfl, l^^-e 3-6 «p|tHi#Lfc. 5«@t7KSf# y ^AtK^S: 

-y-^ : mm^/^i : 3) t?»aau tti^tnt&w 2 ob* ~ 2 3 b- &#/c (jr 

^ 79—97%) „ 
Wb^«b2 Ob') 

X H-NMR (CDCI3, 400MHz) 5 (ppm) : 2.40 (2H, t, J=5.0Hz), 2.49 (2H, t, 
J=5.0Hz), 2.98 (1H, dd, J=ll. 0, 5.0Hz), 3.09 (1H, dd, J=11.0, 5.0Hz), 
3.40 (2H, t, J=4.0Hz), 3.48 (2H, t, J=4.0Hz), 3.60 (3H, s), 4.45 (2H, s), 
4. 79 (1H, brq, J=5.0Hz), 6.83 (1H, t, J=4.0Hz), 7.10-7.32 (10H, ra), (~ 

ocd-nh nmmzmm £ ti-r) . 

13 C-NMR (CDC1„ 75MHz) 5 (ppm): 171.0 (C), 170.9 (C), 170.9 (C), 136.8 
(C), 135.1 (C), 128.0 (CHX2), 127.3 (CHX2), 127.2 (CHX2), 126.5 
(CHX2), 125.7 (CHX2), 71.8 (CH 2 ), 67.7 (CH 2 ), 52.4 (OQ, 51.0 (CH), 
38.3 (CH 2 ), 36.7 (CH 2 ), 30.2 (CH 2 X2). 
Ut&M 2 1b') 

l H-NMR (CDC1 3 , 400MHz) 5 (ppm): 2.42-2.52 (4H, m), 3.05 (1H, dd, J=ll. 0, 
5.0Hz), 3.12 (1H, dd, J=11.0, 4.8Hz), 3.52 (2H, dd, J=7. 5, 4.5Hz), 3. 63 
(2H, dd, J=7.5, 3.0Hz), 3.70 (3H, s), 4.25-4.32 (1H, m), 4.50 (4H, s), 
4.83 (1H, dt, J=6.0, 5.0Hz), 6.06 (1H, d, J=6.0Hz), 6.33 (1H, d, 
J=6.0Hz), 7.08-7.35 (15H, m). 

13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 172.0 (C), 171.7 (C), 171.7 (C), 138.0 
(C X 2) , 136.0 (C), 129.2, 128.5, 128.4, 127.6 *3 <fc T>* 127.0 (CHX15), 
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73.1 (CH2 X 2) , 68.4 (0^X2), 53.3 (CH3), 52.2 (CH), 48.6 (CH), 37.8 
(CH 2 ), 31.4 (CH 2 ), 31.3 (CH 2 ). 
(fc&m 2 2 b') 

'H-NMR (CDCI3, 400MHz) 5 (ppm) : 2.13 (2H, t, J=5.0Hz), 2.34 (2H, t, 
J=5.0Hz), 3.03 (1H, dd, J=11.0, 4.8Hz), 3.11 (1H, dd, J=11.0, 4.8Hz), 
3.49-3.80 (14H, m), 3.67 (3H, s), 4.12 (1H, q, J=5.5Hz), 4.49 (4H, s), 
4.50(4H, s), 4.80 (1H, dt, J=5. 0, 6.0Hz), 6.59-6.64 (2H, m), 7.09-7.33 
(25H, m). 

13 C-NMR (CDC1 3 , 100MHz) 5 (ppm): 171.9 (C), 171.7 (C), 171.6 (C), 138.1 
(C X 2) , 138.0 (C X 2) , 136.0 (C), 129.2, 128.5, 128.4, 128.3, 127.7, 
127.7, 127.6 127.0 (CHX25), 79.0 (CH), 79.0 (CH), 73.4 (CH 2 X2), 

73.3 (CH 2 X2), 70.4 (CH 2 ), 70.0 (CH 2 ), 68.5 (CH 2 X2), 68.5 (CH 2 X2), 53.3 
(CH 3 ), 52.1 (CH), 49.4 (CH), 37.8 (CH 2 ), 31.3 (CH 2 ), 30.9 (CH 2 ). 
Wfr&*2 3 b') 

X H-NMR (CDC1 3 , 400MHz) 5 (ppm): 2.26-2.45 (4H, m), 3.00 (1H, dd, J=ll. 0, 
5.0Hz), 3.06 (1H, dd, J=11.0, 5.0Hz), 3.34-3.80 (32H, m), 3.63 (3H, s), 
4.07-4.14 (1H, m), 4.17-4.25 (1H, m), 4.46 (16H, s), 4.77 (1H, dt, J=6. 0, 
5.0Hz), 6.15 (1H, d, J=6.0Hz), 6.97 (1H, d, J=7.0Hz), 7.06-7.52 (45H, m), 
8.36 (1H, d, J=6.0Hz). 

"C-NMR (CDClj, 100MHz) 5 (ppm): 173.0 (C), 171.8 (C), 171.5 (C), 168. 8 
(C), 168.3 (C), 138.3 (CX2), 138.2 (C X 2) , 138.2 (C X 2) , 138.1 (C X 2) , 
136.0 (C), 129.3, 128.5, 128.4, 128.4, 127.8, 127.7, 127.6 *5,kO< 127.0 
(CH X 45) , 79.0 (CHX2), 78.6 (CH X 2) , 73.4 (CHj X 2) , 73.3 (CH 2 X2), 73.3 
(CH 2 X4), 70.4 (CH 2 X2), 70.2 (CH 2 X2), 70.0 (CH 2 X2), 70.0 (CH 2 X2), 68.9 
(CH 2 X2), 68.4 (CH 2 X2), 53.6 (CH 2 ), 53.2 (CH 3 ), 52.3 (CH,), 52.1 (CH), 
49.9 (CH), 49.6 (CH), 37.8 (CH,), 30.7 (CH,), 27.8 (CH,). 

2 0 b' ~ 2 3 b' (1. Ommol) (D^tl^fo §r 10%fcmit* })$J»^?y~ 

A4®& (i5mL) >k mm.x-6~12mmfflt1.iZ0 Rmmfc5%m.m*mzv vj* 
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&m 2 0 b~ 2 3 b &#?c (Jfc* 91~99%) „ 

(Ak&mz ob) 

^-NMR (CDC1 3 , 400MHz) 5 (ppm) : 2.43-2.49 (4H, m), 3.02 (1H, dd, J=ll. 0, 
5.0Hz), 3.16 (1H, dd, J=11.0, 4.0Hz), 3.43 (2H, brt, J=3.5Hz), 3.53 (2H, 
t, J=3.5Hz), 4.50 (2H, s), 4.74 (1H, brdd, J=5. 0, 4.0Hz), 6.64 (1H, brd, 
CONH), 6.84 (1H, brd, J=3. 5Hz, CONH) , 7.14-7.40 (10H, m), 8.45 (1H, brd, 
COOH). 

13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 173.2 (C), 173.0 (C), 72.3 (C), 137.5 
(C), 136.1 (C), 129.3 (CH), 128.3 (CHX2), 128.2 (CHX2), 127.7 (CH X 2) , 
127.7 (CHX2), 126.6 (CH), 73.0 (CH 2 ), 68.4 (CH 2 ), 53.6 (CH), 39.5 (ClQ, 
37.3 (CH 2 ), 31.8 (CH 2 X2). 
«t&M2 lb) 

'H-NMR (CDC1 3 , 400MHz) 8 (ppm): 2.40-2.46 (4H, m), 3.05 (1H, dd, J=ll. 0, 
4.5Hz), 3.19 (1H, dd, J=11.0, 4.0Hz), 3.51 (2H, dd, J=7. 0, 4.5Hz), 3. 61 
(2H, dd, J=7.0, 4.5Hz), 4.20-4.28 (1H, m), 4.49 (4H, s), 4.72 (1H, ddd, 
J=6.0, 4.0, 4.5Hz), 6.29 (1H, d, J=6. OHz, CONH), 6.68 (1H, d, J=6. 0Hz, 
CONH), 7.12-7.36 (15H, m), (COOH ttTO^mfg^fr-f ). 

"C-NMR (CDCI3, 75MHz) 8 (ppm): 173.5 (C), 172.9 (C), 172.3 (C), 137.8 
(CX2), 136.2 (C),129.5, 129.5, 128.4, 128.4, 127.8, 127.8, 127.7 *5j;U? 
126.9 (CHX15), 73.2 (CH 2 X2), 68.3 (CH 2 X2), 53.5 (CH), 48.9 (CH), 37.3 
(CH 2 ), 32.1 (CH 2 ), 32.0 (CH 2 ). 
Wb^2 2b) 

^-NMR (CDC1 3 , 400MHz) 8 (ppm): 2.14-2.41 (4H, m), 3.03 (1H, dd, J=ll. 0, 
5.5Hz), 3.18 (1H, dd, J=11.0, 4. 5Hz), 3.47-3.76 (14H, m), 4.07-4.13 (1H, 
m), 4.48-4.52 (8H, m), 4.67 (1H, brdd, J=5. 5, 4.5Hz), 6.76-6.86 (2H, m), 
7.13-7.34 (25H, m), (COOH ti.^Vk\'WM £ jJvf) . 

13 C-NMR (CDCI3, 75MHz) 8 (ppm): 173.3 (C), 172.7 (C), 172.2 (C), 138.0 
(C), 138.0 (C), 137.9 (C), 137.8 (C), 136.4 (C), 129.5, 128.4, 128.4, 
128. 3, 127. 9, 127. 8, 127. 8, 127. 7, 127. 7, 127. 7, 127. 6 *3 «t Tf 126. 9 
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(CHX25), 79.0 (CH), 78.9 (CH), 73.4 (CH 2 X2), 73.4 (CH 2 X2), 70.3 (CH 2 ), 
70.0 (CH,), 68.4 (CH 2 X4), 53.6 (CH), 49.7 (CH), 37.2 (CH,), 31.9 (CH,), 
31.7 (CH 2 ). 
Ut&m 2 3 b) 

X H-NMR (CDC1 3 , 400MHz) 5 (ppm) : 2.22-2.58 (4H, m), 2.92 (1H, dd, J=9. 0, 
5.0Hz), 3.11 (1H, dd, J=9.0, 3.5Hz), 3.29-3.80 (32H, m), 4.07-4.14 (1H, 
m), 4.16-4.23 (1H, m), 4.46 (16H, s), 4.64 (1H, ddd, J=6. 0, 5.0, 3.5Hz), 
6.38 (1H, d, J=6.0Hz), 7.00 (1H, d, J=6.0Hz), 6.91-7.47 (45H, m), 8.10 
(1H, d, J=6. OHz). 

13 C-NMR (CDC1 3 ,75MHz) 5 (ppm): 173.5 (C), 172.8 (C), 172.6 (C), 166.9 
(C), 168.4 (C), 138.2 (C), 138.2 (C), 138.1 (C), 138.1 (C), 138.1 (C), 
138.0 (C), 138.0 (C), 137.9 (C), 136.4 (C), 129.3, 128.5, 128.4, 128.4, 
128.3, 127.9, 127.8, 127.8, 127.7, 127.7 joitJt 126.9 (CHX45H), 78.9 
(CH), 78.9 (CH), 78.7 (CH), 78.6 (CH), 73.4 (CH 2 X2), 73.4 (CH, X 2) , 73.3 
(CH 2 X4), 70.4 (CH 2 ), 70.4 (CH), 70.4 (CH 2 ), 70.3 (CH 2 ), 70.2 (CH,,), 70.2 
(CH 2 ), 70.1 (CH 2 ), 70.0 (CH 2 ), 68.8 (0^X2), 68.4 (CH 2 X2), 53.6 (CH), 

53.3 (CH,), 52.1 (CH 2 ), 50.0 (CH), 49.7 (CH), 37.1 (CH,), 31.1 (CH 2 ), 

28.4 (CH 2 ). 

fb^2 0b~2 3b (l.Omraol) *:ft^tl<D^# J — JV^fc (l5mL) ^tK^ 
MT\ ftfe^*<DPd/(OH) 2 (Pd:20M*%^T, 10~50mg) m^TLtzM, 

i^M«T*6~i2B#iim#Lfc 0 mtsm*. v 535 &m^xmmi,tc^ m 

^^cJBETT?W* U ^fr^tlik&mz 5 b— 2 8 b £r#fc (Ifc^ 89-97%) 0 
(Yb^2 5 b) 

l H-NMR (CD 3 0D, 400MHz) 5 (ppm): 2.36-2.50 (4H, m), 2.95 (1H, dd, J=14. 0, 
9.0Hz), 3.18 (1H, dd, J=14.0, 5.0Hz), 3.30 (2H, t, J=6.0Hz), 3.56 (2H, t, 
J=6.0Hz), 4.64 (1H, dd, J=9. 0, 5.0Hz), 7.16-7.30 (5H, m). 
13 C-NMR (CD3OD, 75MHz) 5 (ppm): 174.9 (C), 174.7 (C), 174.5 (C), 138.4 
(C), 130.3 (CH X 2) , 129.4 (CH X 2) , 127.8 (CH), 61.6 (CH,), 55.1 (CH), 
43.0 (CH,), 38.4 (CH,), 32.2 (CH,), 32.0 (CH,). 
(fk^2 6b) 



49 



WO 2004/029018 PCT/JP2003/011214 

X H-NMR (CDgOD, 400MHz) 5 (ppm) : 2.52-2.59 (4H, ra), 3.00-3.21 (2H, m), 
3.62-3.75 (4H, m), 4.00-4.04 (1H, m), 4.60-4.66 (1H, ra), 7.35-7.49 (5H, 
ra). 

l3 C-NMR (CD3OD, 75MHz) 5 (ppm): 174.8 (C), 174.7 (C), 174.7 (C), 138.3 
(C), 130.2 (CHX2), 129.4 (CHX2), 127.7 (CH), 62.0 (0^X2), 55.1 (CH), 
54.4 (CH), 38.4 (C\Q, 32.3 (CH 2 ), 32.0 (CH 2 ). 
tf&6*2 7 b) 

41-NMR (CD 3 0D, 400MHz) 5 (ppm): 2.53-2.63 (4H, m), 3.11 (1H, dd, J= 11.0, 
7.0Hz), 3.32 (1H, dd, J=ll. 0, 4.0Hz), 3.62-3.81 (14H, m), 4.21 (1H, q, 
J=4.0Hz), 4.71-4.75 (1H, m), 7.36-7.49 (5H, m). 

13 C-NMR (CD3OD, 75MHz) 5 (ppm): 174.5 (C), 174.3 (C), 173.3 (C), 138.1 
(C), 130.1 (CH), 130.1 (CH), 129.3 (CH), 129.3 (CH), 127.7 (CH), 82.7 
(CH X 2) , 69.4 (CH 2 X2), 62.3 (CHg X 2) , 62.2 (CH 2 X2), 54.9 (CH), 50.8 
(CH), 38.2 (CHjj), 32.0 (CH 2 ), 31.8 (OQ. 
(it<etM2 8 b) 

^-NMR (CD 3 0D, 400MHz) 5 (ppm): 2.49-2.52 (4H, ra), 2.93 (1H, dd, J=ll. 0, 
6.0Hz), 3.19 (1H, dd, J=11.0, 4.0Hz), 3.30-3.79 (28H, m), 4.00-4.03 (2H, 
m), 4.13-4.18 (2H, m), 4.18-4.23 (2H, ra), 4.45-4.51 (1H, m), 7.19-7.29 
(5H, m). 

13 C-NMR (D 2 0:CD 3 0D=20:l, 75MHz) 8 (ppm): 176.4 (C), 175.1 (C), 172.2 (C), 
172.1 (C), 171.7 (C), 137.8 (C), 130.2 (CH X 2) , 129.6 (CH X 2) , 127.9 
(CH), 82.0 (CH X 4) , 69.3 (CH 2 X4), 61.6 (CH 2 X4), 61.5 (CH 2 X4), 55.5 
(CH), 53.9 (CH,), 53.4 (CH,), 51.0 (CH), 50.7 (CH), 37.9 (CH 2 ), 31.1 
(CH 2 ), 28.7 (CH 2 ). 

te-£%2 4b [(3-^7ai=^-(S)-2-7 B a t°^-^/l^)T^ / ((3- 
phenyl-(S)-2-propionyl)aminopropionic acid) ] fi L-7x-/l/7 7 = y^f- 
;u^xT/um.m& (Rb-H-HCl) !:/nWyS© NHS ^*7vU<lrJ3V\ ±Mt 
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l H-NMR (CD3OD, 400MHz) 8 (ppm) : 1.02 (3H, t, J=6.0Hz), 2.16 (2H, q, 
J=6.0Hz), 3.13 (1H, dd, J=11.0, 5.0Hz), 3.24 (1H, dd, J=ll. 0, 5.0Hz), 
4.66 (1H, t, J=5.0Hz), 7.17-7.28 (5H, m). 

l3 C-NMR (CD3OD, 75MHz) 5 (ppm): 174.6 (C), 174.4 (C), 135.8 (C), 129.4 
(CH), 128.6 (CH), 127.2 (CH), 53.2 (CH), 37.3 (CH 2 ), 29.5 (CH 2 ), 9.7 
(CH 3 ). 



a^2 8a <D-&f$.<D x ft\fe~] 




J\+ Ra-H, + Rb-H 

25a - 28a 
25b - 28b 

it&m 17—19 (l.Ommol) *tl^ti<Dzc# J — SU&m (15raL) ^tK*^ 
Tx ^mX\ MmA<D Pd(OH) 2 /C (Pd : 20 ll^f, 10— 50mg) &fiQz.fc^ 

mmmx*6~i2mmmwvtc 0 h 535 zm^xmrnvtc^ t% 

mzi&mTxm&i^ j th^ti4k&m2 9-3 01x^62-100%) 0 

(^#»2 9) 

X H-NMR (CD3OD, 400MHz) 8 (ppm): 2.71 (2H, t, J=5.0Hz), 2.97 (4H, s), 

3.22 (2H, t, J=5.0Hz), 3.49 (2H, t, J=5.0Hz), 3.59 (2H, t, J=5.0Hz). 
dt^-Vs3 0) 

l H-NMR (CD 3 OD, 400MHz) 5 (ppm): 2.72 (2H, t, J=5.0Hz), 2.89 (4H, s), 

3.01 (2H, t, J=5.0Hz), 3.66 (4H, d, J=4.5Hz), 3.90-3.98 (1H, m). 
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(fc£4&3 1) 

'H-NMR (CDaOD, 400MHz) 5 (ppm) : 2.69 (2H, t, J=5.0Hz), 2.89 (4H, s), 
3.01 (2H, t, J=5.0Hz), 3.60-3.82 (14H, ra), 4.14-4.21 (1H, m)'. 
I3 C-NMR (CD 3 0, 300MHz) 5 (ppm): 172.8 (C), 171.5 (CX2), 169.6 (C), 83.0 
(CHX2), 69.6 (CH 2 X2), 62.5 (0^X2), 62.3 (CH 2 X2), 51.2 (CH), 31.0 
(CH 2 ), 27.5 (CH 2 ), 26.5 (CH 2 X2). 

Ra-H (l.Ommol, 285mg) htyLizfyi?. 9~3 l3ocJ;tF7 (2. Ommol) ^ 

tveti* Bjj&A/ift-#p v&vbMtm't* (5mL) N mux- 1 i^iwjjh^u ^ave 
&mx*h £ tut) d 

b~2 8b©^©BiJife) 

L-:7^~/KT9 = :x (Rb-H, l.Ommol, 165mg) tj^2 9~3 lfcj;^7 

(2. Ommol) tjlf^i 6%t? A/^~# y (5mLK ^i&T? 1 B#fflff& 

^ U Z:tl^tHk<&® 2 5 b~ 2 8 b (^ffi^J 5 T<D^p B P b U 
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i^/Wl/7>;y (500mg, 8. 2mmol) *5 J: Xli^^i^ h ]) V i» (1. 7g, 
40mmol) (10:1, 50mL) fc!R»U #fe*tfe««l 

*»CS?-tert-^^/l/S?^^ 1$1 — h (l.96g, 9. Oramol) & (fC-VfflBHz&ftTllB 

£tttt»0t'C2WIIWU«. SMcX^P^icMm (5%, 50mL) 
SrA!*., H**?^ (l50mL) £/BV^#imLfc 0 ftffi Lfc^JgSJg&zK (30.nL), 
IS^^^Tk (30ml) "T?J«fciJfc$£Lfcffe % ^TkWEBftN'^V^A^V^ftjftU 

tert-^^/lx^^-^yu C(2-hydroxyethyl)carbaraic acid tert-butyl ester; 
1. 32g, 8. 2 mmol, J&^S 100%] 

1* 5 fl* ft ^ v (2. 15g, 8.2ramol) ©f f7k Kn77y|| 

(25mL) fcftjBEKSH liS^f-sUTyi?* /Utf*r^U~- h (diethyl 
azodicarboxylate)] © hywcj^jgjft (1. 106g/mL, 8. 2mmol, 1. 29mL) ^-78^ 

tert-y^U^^^/v ( L32g , 8 .2mmol) ©f h7t Kp77>^I (5mL) *5J: 
tf^Wf 5 K (794 mg, 8.2 mmol) &*n* N -78«CT 5 #«|i#Ufclft, 5»T? 
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^ pv ^ 7 ^ <^*1^ : BEBfe^vl^l : 1) Tit^U 2- (vWU*) 
^,K*7,W^ tert-^^/^^x/k [2-(maleimido)ethylcarbamic acid 
tert-butyl ester ; 531mg, 2. 53mmol, JRs£ 31%] £:#fc 0 

'H-NMR (CDC1 3 , 400MHz) 6 ( ppm ) : 6 . 72 (2H, s), 4.75 (1H, br, NH), 3.66 
(2H, t, J=5.6Hz), 3.33 (2H, dt, J=5. 1, 5.6 Hz), 1.40 (9H, s). 

(2-^WS K)#Av*$^Bfc t«rt-^x^f^ (48mg, 0. 2mmol) & h y 
7/^PSii:^nn^y ( Dj|A|r| (30:70, 5raL) fcJg#U O^T* 2 B# 
W«#Lfc& % £0&*»^&Lfc o #6>*Lfc2ftaESr^nn^^^ (20ml) ^ 
#U HfiiiftBfe**^ h V V&imWi. (10mL) fcim*., ftWifrfttt 

lf/1/) - 3 ^ D ^ ^-2,5-^^ Cl-(2-aminoethyl)-3-pyrroline-2,5-dione ; 
28mg, 0.2mmol, IfcsfS 100%] £r#fc„ 

fc&m 7 (77. 2mg, 0. lmmol) *$ «fc 1- (2-T ^ / ^^vP) -3- f n V V-2, 5- 
^ (28.0rag, 0.2mmol) (5mL) K» U Mt? 2 I^RHfM^ Lfc. RJS» 

TLC) (tK: ;**/-^=10: 1) T?«mu ft^3 3 (39mg, 0.05mmol, IR#S 
50%) &#fc 0 

^-NMR (CD3OD, 300MHz) 5 (ppm): 6.56 (2H, s), 4.22-4.05 (6H, m), 3.80- 
3.43 (32H, m), 2.96-2.74 (4H, m). 

mmmQ tt&m<D&&. (5) ^^^smw 
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i — 1 

P i — O — I 

i — i 



c 



NH 



OBn 
OBn 
OBn 
OBn 
Bn 

^ OBn 
T N "l^ o _ r OBn 
OBn 



r< 



-c 



CI 




c 



34 



3n 
-OBn 

>-r° Bn 

OBn 

>-r OBn 

L— OBn 
OBn 
OBn 



■hi: 




HS 




1* 



N 



36 



-c 



OBn 



-c 



OBn 
OBn 
OBn 
OBn 



n i ~ I — OBn 
O I — O — 

■—OBn 



Chem.) , 50, 1148-1156 (1990 *ft |:|Et©^t^oT» bfc D 
(300rog, 0.231mmol) ©fh7tKn77« (3mL) & 0°Cfc^U 60%tK 
Pffft^MJ ?A (10. 2mg, 0.255mmol) «rjq*.fc« % 10 #P B W£Lfc 0 
4-*nn»ift^n?-f K (0.028ml, 0. 255mmol) SrJq*. 10 ^MJi#Ufc«. £ 
Minx 8 H#Bat£#Lfc„ SJ5S»t»J: lmol/L ««fcfll;tfctk Hafct^fcJBV^ 

(^•^^ : |Hfcc^A~i : 2) T?«*U ft** 3 4 (231.6 mg, 0. 165 mmol, 
JRJfS71») Sr#/t 0 

^-NMR (CDC1 3 , 400MHz) 6 (ppm) : 8.38 (1H, d, J=8Hz, C0NH), 7.33-7.21 
(40H, ra), 6.99 (1H, d, J=7. 2Hz, C0NH), 4.46 (16H, s), 4.25-4.06 (2H, m), 
3.80-3.37 (34H, m), 2.29 (2H, t, J=6.8Hz), 1.97 (2H, quint, J=6.4Hz). 
"C-NMR (CDC1 3 , 100MHz) 5 (ppm): 172.4 (C), 168.5 (C), 167.9 (C), 138.0 
(CX2), 138.0 (C X 2) , 137.9 (CX2), 137.9 (C X 2) , 128.1, 128.1, 128.1, 
127.6, 127.4, 127.3 & 127.3 (CH X 40) , 78.9 (CH X 2) , 78.5 (CHX2), 
73.3 (CH 2 X2), 73.2 (CH 2 X2), 73.1 (CH 2 X4), 70.4 (CH 2 X2), 70.1 (0^X2), 
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69.9 (CH 2 X2), 69.8 (CH 2 X2), 68.8 (CH 2 X2), 68.2 (CH 2 X2), 53.5 (CH 2 ), 
52.2 (CH 2 ), 49.8 (CH), 49.5 (CH), 44.4 (CH 2 ), 29.2 (CtQ, 27.4 (CH 2 ). 

(J. Am. Chera. Soc. ) , Ul, 285-291 (1989 ^) KHE^tf^&^o XMM: b 

ik&%9 3 4 (231. 6mg, 0. 165mmol) <D^# S — /V-^Wi (50mL) fc N Mfft 
IE& (0.024mL, 0.331mraol) fcit^t h ]) t>Ax h^v'K ( 22. 5rag , 
0.331mmol) SrJnx.fc^ % 15 B#^3SMLfc„ T#*P 

imoi/L ^stjdx., Etm^/i'&m^x&mLfto mmm& 5%$kw&km-hy 

-f- (BIEfcc^vV') ft^3 5 (174. 9mg, 0. 121mmol, Ifc*K 73%) & 

#fc 0 

l H-NMR (CDC1 3 , 400MHz) 5 (ppm) : 8.48 (1H, d, J=7. 6Hz, CONH), 7.33-7.20 
(40H, m), 6.96 (1H, d, J=8.8Hz), 4.46 (16H, s), 4.26-4.05 (2H, m), 3.80- 
3.35 (32H, m), 2.80 (2H, t, J=7.2Hz), 2.26 (3H, s), 2.19 (2H, t, 
J=7.0Hz), 1.80 (2H, quint, J=7.0Hz). 

(J. Am. Chem. Soc), 85, 1337-1341 (1963 ^) ICfB^O^fefct^o XWM. U 

Mft3 5 (174. 9mg, 0. 121mmol) <D^$ J — (lOmL) Kl s 0t)T* 

0.6mol/L TK^b^ h y V J*^* S —/UmWi (5raL, 3mmol) «rjbJI*. % ^iSt? 24 B# 
H^#Lfc 0 R^SKJz: lmol/L #ti8t&l!nZ_1t& > itxf^^i^-cia Ufc 

A*) XffiML. 1^*3 6 (113. 3mg, 0. 079mmol, i|X^67%) £r#fc 0 

X H-NMR (CDCI3, 400MHz) 5 (ppm): 8.53 (1H, d, J=8.0Hz), 7.35-7.18 (40H, 

m), 6.98 (1H, d, J=8.4Hz), 4.45 (16H, s), 4.27-4.05 (2H, m), 3.81-3.32 

(32H, m), 2.55 (2H, t, J=6.8Hz), 2.23 (2H, t, J=7.0Hz), 1.90 (2H, quint, 

J=6.8Hz). 



56 



WO 2004/029018 PCT/JP2003/011214 

13 C-NMR (CDC1 3 , 100MHz) 5 (ppm) : 172.7 (C), 168.6 (C), 168.1 (C), 138.1 
(C X 2) , 138.0 (CX2), 137.9 (CX2), 137.9 (C X 2) , 128.1, 128.1, 127.6, 
127.4, 127.3 *5 ±tK 127.3 (CHX40), 78.8 (CHX2), 78.5 (CH X 2) , 73.3 
(CH 2 X2), 73.1 (CH 2 X2), 73.1 (CH 2 X4), 70.3 (0^X2), 70.1 (CH 2 X2), 69.9 
(CH 2 X2), 69.8 (CH 2 X2), 68.8 (CH 2 X2), 68.2 (CH 2 X2), 53.6 (CH 2 ), 52.2 
(CH,), 49.8 (CH), 49.4 (CH), 37.3 (ClQ, 30.5 (CH,), 23.7 (CH 2 ). 

mmm i o x&mtt&m-ztim £ titc^mm^ ^ a sumwm 




ik&tfoG (2.4g, 1.61mmol)<£>-r h 7 fc Kb 7 7^1^ M.-TMb^lfc E 
(1. 43g, 3. 22mmol) "f-jVT 5 J t° JJ W (DMAP ; 0. 79g, 6. 44mmol) 
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: **y—/U=20 : 1) Tit^U flS^fc 3 7 (2.45 g, 1.33 mmol, Ifc^S 
8354) &#fc„ 

l H-NMR (CDC1 3 , 400MHz) 5 (ppm) : 8.28-8.22 (1H, m, CONH), 8.35-8.19 (m, 
40H), 7.10-7.00 (1H, m, CONH), 6.17-6.09 (1H, m, CONH), 4.51-4.43 (16H, 
m), 3.80-3.40 (36H, m), 3.26-3.20 (2H, m), 3.19-3.08 (1H, m), 2.48-2.41 
(2H, m), 2.35-2.29 (2H, m), 2.00-0.80 (33H, m), 0.90 (3H, d, J=6.4Hz), 
0.86 (6H, d, J=6.4Hz), 0.77 (3H, s), 0.63 (3H, s). 

13 C-NMR (CDCI3, 75MHz) 5 (ppm): 173.1 (C), 171.5 (C), 168.1 (C), 138.2 
(C), 128.3, 127.6 &£Tf 127.5 (CHX40), 78.9 (CHX4) 70.4 (CH 2 X8), 
70.0 (CH 2 X8), 68.4 (CH 2 X4), 66.4 (CH 2 ), 56.5 (CH), 56.3 (CH), 54.4 (CH), 
52.3 (CH 2 X2), 44.8 (CH X 2) , 42.6 (C), 40.0 (CH 2 ), 39.5 (CH 2 ), 38.0 (CH 2 ), 
37.0 (CH 2 ), 36.2 (CH 2 ), 35.8 (CH), 35.8 (C), 35.5 (CH), 34.8 (CH 2 ), 32.1 
(CH 2 ), 31.1 (CH,), 31.0 (CH 2 ), 29.6 (CH,), 28.9 (CH 2 ), 28.3 (CH 2 ), 28.3 
(CH 2 ), 28.0 (CH), 24.3 (CH 2 ), 23.9 (CH^, 22.9 (CH 3 ), 22.6 (CH 3 ), 21.3 
(CH 2 ), 18.7 (CH 3 ), 12.4 (CH 3 ), 12.1 (CH 3 ). 
^©3 7 (2.45g, 1.33mmol) <D^$ J — /Uf&m (15mL) ^ tK#^T> 
Pd(0H) 2 /C (Pd : 20 m*%S&, 260mg) fc&D mMMX 3 mmWtW 

Lfc e R/SttSr-fe^^ h 535 SrffllvOtiabfcflL ^ISriffTT*f*t, 
$333 8 (1.52g, 1.33mmol, JR* 100K) £r#fc 0 

J H-NMR (CD 3 0D, 400MHz) 6 (ppm): 4.33-4.12 (4H, m), 4.08-3.99 (2H, m), 
3.93-3.36 (32H, m), 3.27-3.17 (1H, m), 2.66-2.43 (4H, m), 2.07-0.85 (33H, 
m), 0.93 (3H, d, J=6.8Hz), 0.88 (6H, d, J=6.8Hz), 0.82 (3H, s), 0.69 (3H, 
s). 
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i g-csf nmfcvmm 

t b G-CSF (hG-CSF) (D 1 # g <D* J'SrT 7 = 3 #g(Da^iy^ 

#-^2^LfcT 5:y^ia^!l%^ri-^ hG-CSF 07-096558 tnfB 

«^fe^J;f9^#Lfc 0 jfe*3 % IE?IJ#-§- 1 {£, Met & N ;^^;IV^^/I^<7 0 ^ 
HufBtf) hG-CSF ^gfls&rnw- DNA ^W7^% K pCfBD28 =H£Wi-3 
±WbW W3110strA$c ( Escherichia coli ECfBD28 FERM BP-1479) £LGi#*fi 
* h h V 7 h is 10g, m&x-*c* 5g % ifrffctf- b V & A 5g N ^3-^, lg $ttK 1L 
fc^U NaOH T* pH & 7.0 T? 37^, 18 B#fMH#»U IC^it 5mL 
*: 25/ig/raL ©M)yb77>'i: SOjtzg/mL ^Sr^tp MCG 
(Na 2 HP0 4 0.6%, KH 2 P0 4 0.3%, Wfcf- f y «7 A 0. 5% N ^7 if 5:/^ 0. 5% N MgS0 4 
lmmol/L x If* ^ 1/ B14/ig/mL s pH 7.2) lOOmL MSElU 30°CX° 4~8 fl#F^*&^ 
LfcfL b P ^ h7r ^G>flMMfofln?*>5 3 0 -> f ^ K— A'T ^ y (3/3- 
indoleacrylic acid) Sr 10 ]i g/mL 2JPx. n $ 2~12 ^WJ»*S:jRrt/t:„ 
M£r 8, OOOrptn, 10 g-IJOttfe U 30mmol/L MXtfr h y 17 A, 30mmol/L b 
y^ -&IfemHft (pH 7.5) T«£Lfc 0 

^•®#£fuiBM®l£ 30mL tMt, O'C-e 10 (BRANSON 
SONIC POWER COMPANY £fc|gl N SONIFIER CELL DISRUPTOR 200 N OUTPUT CONTROL 2) 

ufc 0 ®m^$imm& 9, ooor Pm 30 #rait4>#itf vxm&mm*mc 0 

MW-nfefrb~^~-^Yl/b<D-%Wi Wt/f^/n??- (BIO/TECHNOLOGY) , 
2, 800 (1984^)] fc^C, hG-CSFf|^^ttm-*S^--Bim-W^Ufc„ 

###J 2 JtK y ^ —>vm& G-CSF stw^opis 

50mmol/L «9 As&ffiffiffli (pH 7. 6) X 4. Omg/mL ^ffiiSj Lfc#%0iJ 1 CD G-CSF M 
Vft 995mL 19. lg (M6W 1 4.5 ^/^) ©Sttft PEG Migft: (M- 

SPA-20,000, Shearwater Polymers, Inc.ft:^ W-^^^MB 20,000) Sr^flPU 
4 < CT*-g^SJ^^^:7ci 0 #^T\ 20mmol/L S^Himjft (pH 4.5) TW^Lfc 
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SP Sepharose FF # y A 2000mL (Amersham-Pharmacia Biotech *±$SD L 

S ftm-ft 4000mL &it$g U 11. 2mg/mL tf> g tfj#>£r^if^ 320mL £r#fc (Jfc*5 
90. 4%) „ 

<m,^m> 

hai^y -;^#^T> 4-20%^ (ATTO *±®l PAGEL 

SPG-520L) T? SDS-PAGE SrfTV\ 1~3 $H^r£^<D^^ K£??|fgLfc 0 
<^A-$ti© HPLC ##r> 
TSK gel G-4000SW a ^7A (7. 8 X 300mm X 2 *jg^, ly-TO 2 #&;ilV\ 

mmna : 38. 2 # (i &*m&m 

34. 4 # <2#^r^fr) 
32. 2 # (3#«hH*0 
: 150mmol/L Stfl^ b V 20mmol/Lg^^ b y V (pH4. 5)§ft 

4 : 0. 5mL/# 
: UV280nm 

#%M3 3-(3j3,5«-3 fcVu-l-T 3; V [fl^^E ; 3- 

(3B, 5 a -cholestanoxy) propyl-l-amine] <£>-£-J& 
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E 



^*T?l/3l/l (J. Chem. Soc. , Perkin Trans. 1) , 1, 158-160 (1979 ^) 

it^^aB^^\—^-;v • • j-^-jf^*, ? • % X h V — (J. Org. 

Chem.) , 58, 6756-6765 (1993 ^) W©^l^otWLfc 0 it^A 
(556mg, 1.25mmol) Oi^^nn^^^^^ (4mL) £r - 78°C »C ?£*P b N 
BH 3 - S (CH 3 ) 2 (0. 47mL, 5mmol) *5 £ t>* hU ^ ^VW> V^hV^y—h (TMSOTf ; 
0.9mL, 5mmol) «rfll*.fc& % mMMT* 15 ^W«#U^ 0 KfStt^g^Xt f 

ftS^^jB C3-(3p, 5a-cholestanoxy)propan-l-ol ; 279mg, 0.63mmol, 50%] 
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l H-NMR (CDCI3, 400MHz) 5 (ppm) : 3.78 (2H, t, J=6.4Hz), 3.67 (2H, t, 
J=6.4Hz), 3.23 (1H, dddd, J=6. 4, 6.4, 14.4, 14.4Hz), 2.67 (1H, brs, OH), 
2.00-0.81 (33H, m), 0.90 (3H, d, J=6.4Hz), 0.86 (6H, d, J=6.8Hz), 0.79 
(3H, s), 0.64 (3H, s). 

13 C-NMR (CDClg, 75MHz) 5 (ppm) : 79.7 (CH), 68.3 (CH 2 ), 63.3 (CH,), 57.1 
(CH), 56.9 (CH), 55.0 (CH), 45.5 (CH), 43.2 (C), 40.7 (CH 2 ), 40.2 (CH,), 
37.6 (CH 2 ), 36.8 (CH 2 ), 36.4 (CH), 36.4 (C), 36.1 (CH), 35.4 (CH,), 32.8 
(CH,), 32.8 (CH 2 ), 29.5 (CH 2 ), 28.9 (CH 2 ), 28.9 (CH,), 28.7 (CH), 24.9 
(Cay, 24.5 (CH,), 23.5 (CH 3 ), 23.2 (CH 3 ), 21.9 (CH,), 19.3 (CH 3 ), 13.0 
(CH 3 ), 12.7 (CH 3 ). 

<k&®B (5.17g, 11.58mmol) <DZ?f n n * ^ i^fcfo ( 5 0mL) ^ 
^^*)Vi£^>\,? a K (4.42g, 23. 16mmol) *5 «t Xf h V ^ )VT % ^ 

(7.8mL, 46.32mraol) 1ttok.t^ MUgX 24 Lfc 5%ttR 

^ASr^v^T^u m®Ltc 0 mmzmtErxm^u it^mc [3-(3p,5a- 

cholestanoxy) propyl 4-methylbenzenesulfonate ; 6. 95g , 11.58mmol, I(X ^ 
100%] &#fc 0 

fc&mc (6.95g, 11.58mmol) (D DMF W-W. (40mL) fc N T^thP r>A 
(2.86g, 44mmol) ^iTC^x.^ 120-Cf 3 R#fflftft Ufc 0 SJSifc&ML* 

(^*t^:»ixf^=3:l) till, ft**D [3-(30,5<x- 
cholestanoxy)propyl-l-azide ; 4.67 g, 9.91 mmol, Ifc^ 86°/o] £r#fc 0 
tt-NMR (CDCI3, 400MHz) 5 (ppm): 3.52-3.43 (2H, m), 3.36-3.29 (2H, t, 
J=6.8Hz), 3.14 (1H, dddd, J=4.4, 4.4, 10.8, 10.8Hz), 2.00-0.75 (33H, m), 
0.90 (3H, d, J=6.0Hz), 0.86 (6H, d, J=6.8Hz), 0.72 (3H, s), 0.58 (3H, s). 
13 C-NMR (CDCl,, 75MHz) 5 (ppm): 78.8 (CH), 64.4 (CH,), 56.5 (CH), 56.3 
(CH), 54.4 (CH), 48.6 (CH,), 44.8 (CH), 42.6 (C), 40.0 (CH,), 39.5 (CH,), 
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37.0 (Cjg, 36.2 (CH 2 ), 35.8 (CH), 35.8 (C), 35.5 (CH), 34.8 (CH,), 32.1 
(CH,), 29.6 (CH 2 ), 28.8 (CH,), 28.2 (CH 2 ), 28.2 (CH 2 ), 28.0 (CH), 24.2 
(CH 2 ), 23.8 (CH,), 22.8 (CH 3 ), 22.6 (CH 3 ), 21.2 (CH 3 ), 18.7 (CH 3 ), 12.3 
(CH 3 ), 12.1 (CH 3 ). 

fc^#>D (1.97g, 4. 18mmol) <D^?/~-;vmm (25mL) fc, tK^^T, ^ 
MX* Pd(0H) 2 /C (Pd : 20 230mg) ^tW^tz.^ ^figf 12 mmWiW 

tfc„ s^sr, ±94 }> 535 zm^xmrnistc^ mm^mmT^m^u \t 

[3- (30, 5a-cholestanoxy)propyl-l-amine ; 1. 86g , 4. 18ramol , 1& ^ 
100%] £#fc Q 

l H-NMR (CDC1 3 , 400MHz) 5 (ppm) : 3.60-3.49 (2H, m), 3.20 (1H, dddd, J=4. 4, 
4.4, 10.4, 10.4Hz), 2.81 (2H, t, J=6.4Hz), 2.07-0.81 (33H, m), 0.90 (3H, 
d, J=6.0Hz), 0.86 (6H, d, J=5.6Hz), 0.79 (3H, s), 0.64 (3H, s). 

*mwT*M^tsfttc.4b&mn±mm&tfV'<7'?- Kt> l< ti^nm^ fasten 
saa?u## l- Axia^j^i^^ : hG-csF ©575; ^bi^<:/^ k 

WM^^ 1- KTMMcoWFi : hG-CSF ©57^/ W.W8k^'? s f- K 
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1. 5£ (1) 



R— X 



OR 1 
OR 1 



n 



d) 



4. n 365 2° (5£f N m « 2 «_b©«E»cS:*i-) f»5fc<D$£ffl 1 ~ 3 (75 

6. X^i^± (n-1) 





— Y -N 
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«t t** ^ e> ft § m «t *> srf tt 5 — o •£ nm — t> u < ft o 

l ~ 5 (Dy*?M* 1 33CKHB«©^^«b. 

7. Xtf5H@EJLh (n-1) jBJ^TO 



8. X*UtH2JLb (n-1) flgjlT© 

H 

I 

— C— N 

II 
O 



9. X *S l -l@JS5Jt._h (n-1) m&>T<D 



~ 7 ©V^ftJ^l^fclBiWb^ 



II H 



10. XtfimSX± (n-1) teAT<Z> 



N 
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11. R^^mir^m^tcn^^m-r^m^mm^m^m^m'r^m 

<o$mi ~ 10 ©v^-r^ i « fciEUKo-fb-fr*, 

^/l^^/K M/^, jyisTi — k mM7k^mm, i^nyy«i v t* 

13. m^<D^m 1 ~ 12 <D\^fofrl^\zM1fc<Di\&m%:'>t£< H-O^ 

14. (2) 



OR 1A 



OR 1A 




(2) 



15. i£ (3) 
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16. 5£ (4) 



(3) 




17. 5£ (5) 
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HS 




O 



o 



o-C, 




OR 



N 



O 



n 



o-C, 



OR 
OR 
OR 
OR 



1 ~ 12 *5j;t^ 14 ~ 17 <D^M*im\zmifc<Dfc&yoX*W&-bl'< tiiX^— 

19. ^.mm^])-<^h^tcnt(DmmmK mm, t^h^^y, 
^v, mm, ^^<tt>*^b^^^^^s^j;«9®fmsi»^^ffl is 

20. ^asti^y K^fcte^^fiaisfttfs, rx/^dft-f 

(Asparaginase) > ^7l^ ^ tf (Glutaminase) , T/W=¥^— ^ (Arginase) , 
^y#— if (Uricase), ^—^ — Jr^-y-JYf^^J*?—^ (Superoxide 
Disumutase) , 7^7x1) y (Lactoferrin) , ^YW^Y^r^^- if 
(Streptokinase), y?**^ (Plasmin), 7f/i/yf7^ — if (Adenosine 
Deaminase) , 4 ^# — n<i ^r^— 1~24 (Interleukin— 1~24) , 4^$— 7 
>—a (Interferon— a ) , ^y^7iny-g (Interferon— /3 ), 
y^n^—y (Interferon— y ) , 4 l/? — ~7 ^xi I/— M (Interferon— co) , 4 

— (Interferon - t ) , U&ta o = -$lJf 

(Granulocyte-Colony Stimulating Factor) , xy^n^xf-y 
(Erythropoietin), fll^^^EH^ 1 (Tumor Necrosis Factor) , ik/h^iiiDH^ 
(Throrabopoietin) , ^n — y (Klotho) (Leptin), ggjjt^ftfl 

AS i# ?g E ^- 1 ~ 19 (Fibroblast Growth Factor — 1 ~ 19) , § y K * -f ^ 
(Midkine), tf/I^h^V (Calcitonin), t^MHi 1 (Epidermal Growth 
Factor), (Glucagon), 4 I/* ]) ^ (Insulin), «( ]) >mj&&m 
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1 (Insulin-like Growth Factor— 1) , Or ^ y Z? en ^ y $ ~f o =r -T is 1 
(Osteogenic Protein- 1), !&$Bfi&it5fiH^P (Stem Cell Growth Factor). T % 
V> (Amylin), ^7t>fn^F*;^y (Parathyroid Hormone), ^77^ 
^-y^^ttfbH-T-^ (Plasminogen Activator) , I&W ft &1®iB&f&.-g:ffi :: ?- 
(Vascular Endothelial Cell Growth Factor) , J^W^^^-^m^M. 
(Transforming Growth Factor), ^V^iy^yf K| (Glucagon-like 
Peptide), ft zft (Growth Hormone), t f !J >7 AffJ^^?*^- pR 
(Natriuretic Peptide), r^^/— (Plasminogen), TV^xfy 
(Angiopoietin) , T^v>^"^^^^ (Angiostatin) , x y K ^ ^ f y 
(Endostatin) , ^^~^7/k^-y ^ ^ (Neocarzinostatin) , JJf £BJ9&j$;ft|a^ 

(Hepatocyte Cell Growth Factor), Ui^y (Ricin) , ^3.— K^e^-X^^Sf 
(Pseudomonas Exotoxin) , ^7fP7^ (Diphtheria Toxin) «fc t^tL b tf) 

21. y vvmmfctK m& v \?<dt $ / m^^, 
T^/mam^, r^iiiA^ T$;mmm. mmx^^^mmmu 
fcfrbt£%m£V)m-£tLZ>m?k<D$m is ~ 20 ov^Tn^i^^fa^^^ 

22. ts^o^ig is ~ 21 (D^-m^im^mnfD^m^v^^f-h^ 

23. If^OlSffl 1 ~ 12 14 ~ 17 <£^-f flfr 1 3®^®*©^^^ 

25. ^LSigfttf? V ^ff- fetter tf>ff3gtis:a5 N T — 
(Asparaginase), ^ ^ — if (Glutaminase) , TA^-^— if (Arginase), 

!7y#--tf (Uricase), X - a^jr -f Kf-f * -if (Superoxide 
Disumutase) , y ? f> > * 3J ^ (Lactoferrin) , ^hl/^h^-^- — if 
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(Streptokinase), 7?**^ (Plasmin), Tr/v'yfT^^ (Adenosine 
Deaminase), J ls*-u*< df (Interleukin-1~24) , ^^^n 

V-a (Interferon- a), >f ^^-^^ p g (Interferon- /3 ) , 
7x0y " 1 ' (Interferon- y ) , -fi^-^* (Interferon- «,) , ^ 

^^-7^n^ - T (interferon - t ) , ^^^=n= — $ij^gg^ 
(Granulocyte-Colony Stimulating Factor) , oc ]} ^ a ^ is 

(Erythropoietin), ffij*^5EH^ (Tumor Necrosis Factor), JlL/hJglBJllB^ 
(Throrabopoietin), ? u-y (Klotho) 1^:/^ (Leptin) , ^jjt^ftfl 

it 58 H =h 1 ~ 19 (Fibroblast Growth Factor — 1 ~ 19) N ^ y K^/f y 
(Midkine), ^/Pixh-^ (Calcitonin), ^^S^ (Epidermal Growth 
Factor), 7 ;V1> (Glucagon), ^V^U^ (Insulin), ^ y ^«fife«H 
■T- 1 (Insulin-like Growth Factor — l), Hr^'r-frV # -fvf- ^ ^ i 
(Osteogenic Protein- 1), Ifrmmim* (Stem Cell Growth Factor), T ^ 
(Amylin), ^f^n^K^y (Parathyroid Hormone) , ^7*$/ 
— V^Wi'fe.ik^^M. (Plasminogen Activator) , skW ft & #JB fi£ S H 
(Vascular Endothelial Cell Growth Factor) , ^R^^^SIS^Ig 
(Transforming Growth Factor) , ? ;U * =f ^m^^^ ^m (Glucagon-like 
Peptide), fifc^/fc/l^^ (Growth Hormone), 1~ h V ^A^IJ^^^^K® 
(Natriuretic Peptide), ^7^^^y (Plasminogen), TV^^xfy 
(Angiopoietin) , T ^ i? * X ? (Angiostatin) , ^ ^ ¥ 7* $ =?• 1/ 

(Endostatin) , *-fr?3,V^ J (Neocarzinostatin) , jff*BIfij££H^ 

(Hepatocyte Growth Factor) , V *y 1/ (Ricin) , %/ ^ — K * ± X ft-Mm 
(Pseudomonas Exotoxin), S?7fy7«« (Diphtheria Toxin) fci^f,© 

23 fB^^^lSfe,, 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO. , LTD. 

<110> TECNO NETWORK SHIKOKU CO., LTD. 

<120> Glycerol derivatives 

<130> P04578400 

<150> JP 2002-281364 
<151> 2002-09-26 

<160> 2 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 175 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide substituted on 5 amino acids of hG-CSF 
<400> 1 

Met Ala Pro Thr Tyr Arg Ala Ser 

-1 1 5 
Lys Ser Leu Glu Gin Val Arg Lys 
20 

Gin Glu Lys Leu Cys Ala Thr Tyr 
35 

Val Leu Leu Gly His Ser Leu Gly 
50 55 
Cys Pro Ser Gin Ala Leu Gin Leu 

65 70 
Ser Gly Leu Phe Leu Tyr Gin Gly 
85 

Ser Pro Glu Leu Gly Pro Thr Leu 
100 

Asp Phe Ala Thr Thr He Trp Gin 
115 120 



Ser Leu Pro Gin 
10 

He Gin Gly Asp 
25 

Lys Leu Cys His 
40 

He Pro Trp Ala 



Ser Phe 

Gly Ala 

Pro Glu 
45 

Pro Leu 

60 
Ser Gin 



Ala Gly Cys Leu 
75 

Leu Leu Gin Ala Leu Glu 
90 

Asp Thr Leu Gin Leu Asp 
105 110 
Gin Met Glu Glu Leu Gly 
125 



Leu Leu 
15 

Ala Leu 

30 
Glu Leu 

Ser Ser 

Leu His 
80 

Gly He 

95 
Val Ala 

Met Ala 
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Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 

130 135 140 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 
145 150 155 160 

Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 



<210> 2 
<211> 174 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide substituted on 5 amino acids of hG-CSF 
<400> 2 

Ala Pro Thr Tyr Arg Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 

15 10 15 

Ser Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 

Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val 

35 40 45 

Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser Cys 

50 55 60 

Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser 
65 70 75 80 

Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser 

85 90 95 

Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp 

100 105 110 

Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro 

115 120 125 

Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe 

130 135 140 

Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser Phe 
145 150 155 160 

Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
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Novelty (N) 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2, 8-26, 28-29 



1,3-7, 27, 30 



2, 8-26, 28-29 



1,3-7, 27, 30 



1-30 
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NO 
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NO 
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2. Citations and explanations (Rule 70.7) 

iDocximent 1: Dendrimers as Solubilizing Groups of Conducting Polymers: Preparation and Characterization of 
Polythiophene Functionalized Exclusively with Aliphatic Ether Convergent Dendrons, (Patrick R. L. Malenfant,| 
et aL), Macromolecules, Malenfant, 2000, Vol. 33, No. 10, pages 3634-3640 

(Document 2: Dendrimer-supported Oligothiophene Synthesis: Aliphatic Ether Dendrimers in the Preparation of I 
Oligothiophenes with Minimal Substitution (Patrick R. L. Malenfant, et aL), Chemistry of Materials, 1999, Vol. [ 
1 1 , No. 12, pages 3420-3422 

iDocument 3: Dendrimer-supported Solution Synthesis of Oligothiophenes without Beta Substitutents, (Patrick 
|R. L. Malenfant, et al.), Polymeric Materials Science and Engineering, 1999, No. 80, pages 171-172 

The subject matters of claims 1, 3-7, 27 and 30 are described in document 1 (Schemes 1 and 2), and so do j 
|not appear to be novel or to involve an inventive step. 

The subject matters of claims 1, 3-7, 27 and 30 are described in document 2 (Schemes 1 and 2), and so do| 
Inot appear to be novel or to involve an inventive step. 

The subject matters of claims 1, 3-7, 27 and 30 are described in document 3 (Schemes 1 and 2), and so do j 
Inot appear to be novel or to involve an inventive step. 

The compounds and their derivatives, and their uses, described in claims 2, 8-26, 28 and 29, are not 
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Inor obvious to a person skilled in the art 
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